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IHosicHuTeJIbHAS 3alIUCKA

[IporpamMa mo ¢Qu3HMKe Ha YpOBHE CpemHEro oOIero oOpa3oBaHMs pa3padoOTaHa Ha OCHOBE
MOJIOKCHUH W TpeOOBaHMA K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrPaMMBI,
npezacraBieHHbix B PI'OC COO, a takxe ¢ yu€toMm ¢enepanbHOil pabodell mporpaMMbl BOCIIUTAHUS U
Konnenuun mnpenogaBanust yueOHoro mnpeamera «®u3uka» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoii denepanuu, peaqu3yoUX OCHOBHBIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

[Iporpamma mo ¢Qusuke ompenenser 00s3aTeNbHOE MPEAMETHOE COJEp)KaHUE, yCTaHABIMBAET
PEKOMEH/IYeMYIO IOCIEeIOBATEIbHOCTh M3YYEHHUs TEM U pas3ieioB Y4eOHOro IpeaMera C y4EToMm
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH y4eOHOro Mmpolecca, BO3paCTHBIX 0coOeHHOCTel
oOyuatonmuxcs. [Iporpamma no ¢usuke AaéT mMpeAcTaBICHUE O IENAX, COMEPKaHUM, OOIIel CTpaTerun
oOyueHusi, BOCIUTAHHUS W Pa3BUTHUA OOydarolmuxcs cpelacTBamu ydeOHoro mpenmera «®dusmka» Ha
yriyOJaEHHOM ypOBHE.

N3yuyenne kypca Gu3MKM ~ yrIyOJNEHHOTO  ypOBHS — IMO3BOJIIET  pealiu3oBaTh  3a/laud
npoecCHOHANBHOW OpPUEHTAIMM, HAlpaBIeHO HA CO3[JaHHWE YCIOBUHM JUIS TPOSBJICHUS CBOUX
MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIHOCOOHOCTEW KaXKIbIM OOY4YaIOUIMMCS, KOTOpPhIE HEOOXOIUMBI MJIst
IPOJIOJDKEHUST 00pa30BaHMsI B OpraHU3alusaX MpodhecCHOHATHHOr0 00pa30BaHMs MO Pa3IMYHBIM (HU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIMATIBHOCTSIM.

B nporpamme mo ¢usuke onpeaessioTcs IIaHUpyeMble pe3yabTaTbl OCBOSHHS Kypca (HU3UKH Ha
YPOBHE CpemHero oomiero oopa3oBaHus: JHYHOCTHBIC, METAPEIMETHBIC, TIPEIMETHBIE (Ha YIIIyOJIEHHOM
ypoBHe). HayuHo-mMeTomonornueckoii OCHOBOM st  pa3paboTKu TpeOOBaHMHA K  JMYHOCTHBIM,
MeTanpeAMETHbIM U MPEAMETHBIM pe3yjbTaTaM O0y4aroIIMXCs, OCBOUBIIUX Iporpammy 1o (u3vke Ha
YPOBHE CpeaHero olmiero o0pa3oBaHMs Ha YriyOJIEHHOM YpPOBHE, SIBISIETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJIXOJ.

[Tporpamma o gu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOGHUSA Kypca (GU3MKM Ha YriyOJIEHHOM ypOBHE, B TOM YHCIIE
IpeaMETHBIE Pe3yIbTaThI IO T0/1aM 00yUeHHUS;

coziepkaHue yueoHoro npeamera «PU3nKay 1o rojgaM 00y4eHUs; TEMaTUYECKOE TUIAHUPOBAHUE 110
rojam oO0y4eHHSI.

[Iporpamma no Qusnke UMeeT NMPUMEPHBIA XapakTep U MOXKET ObITh MCIOJIb30BaHA YYUTEISIMU
(U3UKY U1 COCTaBICHHUS CBOUX PabOUYHMX MPOTPaMM.

[IporpamMmma no ¢u3nke He CKOBBIBAET TBOPUECKYIO WHUIMATUBY y4YUTeNled U TPEJOCTaBisIeT
BO3MOXHOCTU JUIS PEATM3ALUHN PA3TUYHBIX METOAMYECKUX IMOJIXOJ0B K MPENOJaBaHUIO (HU3MKH Ha
yr1yOJIEHHOM YpOBHE MPH YCIIOBUU COXPAaHEHHsI 00s13aTeNIbHON YacTH COAEepkKaHUsI Kypca.

du3uka Kak HayKa o HauboJsiee 00X 3aKOHaX IPUPO/IbI, BEICTYIIAsl B KAUeCTBE yueOHOTO IpeMeTa
B IIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHMH 00 okpyxkaromieMm mupe. [IkoapHBI Kypc
(GHU3UKN — cUCTeMO0OPa3yIOIINIA ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TOCKOJIBKY (hr3ndeckue
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SABJICHUM, N3y4aeMbIX XUMHUEH, Onooruei, pusndeckoit reorpadueit
U acTpoHoMHuel. VMcronb30BaHue U aKTUBHOE MPUMEHEHNE (PU3NUECKUX 3HAHUN OMPEAEIUIIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJNIOTHH B cepe 3HEPreTUKH, TPAaHCIOPTa, OCBOECHUS KOCMOCA,
MOJTY4YEHHUS] HOBBIX MaTepHAaJIOB C 3a/laHHBIMK CBOMCTBaMu. M3ydyeHne (pu3nku BHOCUT OCHOBHOM BKJIaJl B
dbopMHpOBaHNE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa oOydaromierocs, B (OpMUpOBaHHE yMEHHM
NPUMEHSTh HAYYHBIA METOJI TIO3HAHHS IIPY BHIOJHEHUN UMHU YUYEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca (u3uku Ha ypoBHE CpeHEro 001ero oopa3oBaHus MOJIO0KEH P UICH, KOTOPBIC
MOYKHO pacCMaTpUBaTh KaK MIPUHIUIIBI €70 TTOCTPOCHHUSL.

Hoesa wyenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHaj U3 BCEX Pa3esioB (PH3HKH, BKIIIOYAET KaK BOIPOCHI KIIACCHUECKOMN, TAK M COBPEMEHHOM
bu3uKy.

Hoea zenepanuszayuu. B cooTBeTCTBUM € HEHl Marepuan Kypca (pU3MKH OOBEAMHEH BOKPYT
duznyeckux Teopuil. Beaymum B kypce siBisiercs popMupoBaHUE MPEICTaBICHUHN O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BELECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanus NOpeAnonaraeT HCIONIb30BaHHE T'yMaHUTapHOTO
noTeHIrana GU3NIecKo HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA, a TAKXKE C
MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJIOTMYECKUMU MPOOIeMaMH.



Hoea npuxnaonou wnanpagnennocmu. Kypc ¢usuku yriryon€HHOTO YpPOBHS IIpearionaraet
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKMX M TEXHOJIOTMYECKHUX MPHIOKEHHH M3Y4YEHHBIX TEOPUH U
3akOHOB. [IpH 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xkonozuzayuu peannsyercs IOCPeCTBOM BBEIECHHS IEMEHTOB COAEPKAHUS, MOCBALIEHHBIX
HKOJIOTMYECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJOTHM, a
TaKXke 00CyXJIeHHsI TPOOIEM PALMOHAIBHOTO IPUPOIONIOIB30BaHUS U SKOJIOTHYECKONH O€30I1aCHOCTH.

OcBoenue cosepkaHus MporpamMMsbl 10 (PU3KKE TOHKHO OBITH TOCTPOSHO HA MPUHIIUIIAX CUCTEMHO-
JESITeIbHOCTHOrO moaxoza. Jmst Gu3uku peanus3anus 3THUX NPUHLUIIOB 0a3upyeTcs Ha MCIOJIb30BAHUU
CaMOCTOSITETILHOTO HKCIEPUMEHTa KaK IMOCTOSHHO JeicTByromero (akropa yyeOHoro mpouecca. s
yriIyOJa€HHOTO YPOBHSI — 3TO CUCTEMA CaMOCTOSTENIBHOIO YYEHMUYECKOTO HKCIEPHUMEHTA, BKJIIOYAIOIIETO
(poHTaNbHBIE YIEHUYECKUE OIBITHI IPU M3YUYECHHH HOBOTO MaTepuaia, JadoparopHbie paboThl M pabOTHI
npaktukyMma. [Tpu 3ToM BO3MOXKHBI /1Ba crioco0a peanusanuu puznyeckoro npaktukyma. B mepsom ciydae
NPaKTUKYM TpoBojuTcs aubo B koHie 10 u 11 xmaccos, mubo mocie mepBoro U BTOPOro MOJIYroAuid B
Ka)JIOM U3 3THX KJ1acCoB. BTopoii criocod — 370 uHTErpanus padoT NpakTUKyMa B CUCTEMY JIAOOPATOPHBIX
paboT, KOTOpHIE MPOBOJIATCS B Ipoliecce n3ydeHus pasaena (temsl). [Ipu 3Tom nox paboTamMu npakTuKyma
IIOHUMAETCS] CaMOCTOSATENIBHOE MCCIIEJOBAHUE, KOTOPOE IPOBOAMUTCS IO PYKOBOJACTBY CBEPHYTOTO,
00001EHHOT0 BHJ1a 0€3 MOIIAaroBoi HHCTPYKIIHH.

B mporpamme mo ¢u3mke cucTeMa YYEHHYECKOTO SKCIIEPUMEHTA, JIa0OpaTOPHBIX pPaboT
NpaKTUKyMa TIpE/ACTaBlICHa €AWHBIM IepeyHeM. BBIOOp TeMaTHKH Ui 3TUX BUAOB YYEHHUUECKUX
NPAaKTUYECKUX PAOOT OCYLIECTBISIETCS YYaCTHMKAMU OOpa3oBaTENbHOrO Ipolecca MCXOAs U3
0COOEHHOCTEH MOYpPOYHOTO IJIAHUPOBAHMA M OCHaleHUs1 Kabuneta ¢usuku. [Ipu 3TOM obecneunBaercs
OBJIaJieHHE OOYyYaroIMMKCS YMEHUSMHM IPOBOJAMUTH NPSAMBIE U KOCBEHHBIE M3MEPEHHUsS, MCCIEIOBAHMS
3aBUCUMOCTEN (PM3NUECKUX BEJINYHUH U TOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosbiioe BHUMaHuE ynensercsl PelIeHUI0 pacu€THBIX M KauyeCTBEHHBIX 3amad. Ilpum stom s
pacu€THBIX 3a/a4 MPUOPUTETOM SBISIOTCA 33Jaudl C SBHO 33JaHHOW M HESBHO 3aJlaHHOM (pusnyeckoit
MO/IEJIBIO, TIO3BOJISAIOLIME IPUMEHTh U3Y4YE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOT0 pa3jiesa Kypcea,
TaK U MHTETPUPYS NMPUMEHEHHE 3HAHWH W3 pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a1ad NMPHOPUTETOM
ABISIFOTCS 3aJjaHusl Ha OOBbsICHEHHE/TIpEeICKa3aHUe MNPOTEKaHUs (PU3MYECKUX SBICHMH M IPOLECCOB B
OKpyXKarolied Ku3HM, TpeOylomme BbIOOpa (U3MYECKOM MOAenu I CUTyallud MpPaKTHUKO-
OPHEHTUPOBAHHOTO XapaKTEPA.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO Kk marepuanbHO-TEXHHUECKOMY OOECIeUeHHUIO
y4eOHOTO mporiecca Kypc (U3MKH YriyOJE€HHOTO YPOBHS HAa YpOBHE CpeaHEro oOIero oOpa3oBaHUS
JIOJDKEH M3Y4aThCsl B YCIOBHSX MPEIMETHOTO KabuHera. B kabuHere Gu3uku 10KHO ObITh HEOOX0IUMOE
nabopaTtopHoe 000pyA0BaHHE JUIs BBINOJIHEHHS] YKa3aHHBIX B IPOrpaMMe 0 (PU3HMKe yUeHHUUECKUX OIbITOB,
1abopaTopHbIX paboT ©  paboT mMpakTHKyMa, a TakXke JIEMOHCTpPAIlMOHHOE O00O0pyIOBaHHUE.
JleMoHCTpalMoHHOEe 00OpyAOBaHHE (OPMHUPYETCS] B COOTBETCTBUM C MPUHIMIIOM MUHHMAJIbHOM
JIOCTAaTOYHOCTH M O00ECHeyrBaeT IOCTAaHOBKY IEPEUYHMCICHHBIX B IMporpamMme MO (PU3MKe KITFOUEBBIX
JIEMOHCTpALUH AJIs UCCIEJOBAHUS N3y4aeMbIX SIBIEHUM U TPOLIECCOB, SMIMPUUECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, MX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe o00OpymOBaHWE ISl YYCHHMYECKHX IPAKTHYCCKUX paboT ¢opMupyercs B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBACTCS B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX OOy4aroIuxcs.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO O0OPYAOBaHMS JIOJKHBI ObITh IMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUN aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, a TAaKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE ITU(POBBIX JTAOOPATOPHH.

OCHOBHBIMHM 1I€TISIMH HM3y4eHUS (U3MKH B 00LEM OOpa3oBaHUU SBIAIOTCA: (POpMHUpOBaHUE
UHTEpeca U CTpeMIIeHHsI 00yJaroIuxcs K HAydHOMY U3Y4EHUI0

MPUPOABI, PA3BUTUE UX WHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE NPEICTABICHUN O HayYHOM METOJIE MO3HAHUSA U (OPMHUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIICHHUS K OKPY)KAIOILIUM SIBJICHUSIM;

(opMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB CTPOECHUS MAaTEpUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3HKH;

(bopMHpoBaHUE YMEHUI OOBSICHATH SIBJICHUS C UCIOIb30BaHUEM (PM3MUECKUX 3HAHUN M Hay4HBIX
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JT0Ka3aTeNbCTB;

(dbopMHpOBaHUE TPEACTABICHUH O poiau (U3UKU Ui pPa3BUTHUS JIPYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cepax Oymymiell npodeccHOHaIbHON IeATeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, MOJrOTOBKA K JajdbHEHIIEMY O0yYEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTiKeHre 3THX Liejeld 00ecreunBaeTcs pelieHHeM CIEAYIOIUX 3a7a4d B MpoLecce U3ydeHUs
Kypca (pU3UKH Ha YPOBHE CPEAHETO OOIIEeT0 00pa3oBaHUsI:

npuoOpeTeHne CUCTEMbl 3HaHMH 00 OO0mMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIIOYAs MEXaHUKY, MOJIEKYISpHYIO (U3UKY, AJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3UKY U DIIEMEHTHI
acTpou3uKu;

(dbopMupoBaHuE YMEHH TPUMEHATH TEOPETHUECKUE 3HAHUS U1 OOBSICHEHUS PU3NUECKUX SIBICHUIN
B MIPUPOJIE U ISl IPUHSATHUS IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIICHUsI PA3JIMYHBIX 3a/1a4 C SBHO 33JaHHON (U3NYECKON MOJEINblo, 3a1ad,
MOJJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO37aHne (PU3UUECKOW MOJIENH, aJIeKBaTHOM YCIOBHUSAM 33/1a4H, B
TOM YHCIIE 3a7]a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHWE (U3NYECKUX OCHOB M TPUHIMIIOB JCHCTBHA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENy;

OBNIAJICHUE METOAAMH CAMOCTOSTENbHOTO IUIAHUPOBAHWS M TNPOBEACHUS  (PU3HMUECKHX
SKCIIEPUMEHTOB, aHaIM3a U WUHTEPIpEeTaluu MHPOpPMALUU, ONpPEAeTeHHUs TOCTOBEPHOCTU MOIYy4YEHHOIO
pe3ynbTara;

CO3/JaHU€ YCJIOBUH I Pa3BUTHUS YMEHUW IPOEKTHO-UCCIEAOBATEIBCKOM, TBOPUYECKOM
JeSITebHOCTH;

pa3BUTHE HHTEpeca K chepam nmpodhecCHOHATBHON JAESITEIIbHOCTH, CBI3aHHOMN C (PU3UKOM.

B cootBerctBun ¢ TtpeboBanmsiMu PI'OC COO yrnyOnéHHBIA ypOBEHb H3YyUeHHsI y4eOHOTO
npenmera «®Pu3MKa» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs BBIOMPACTCS OOYJArOIITUMHUCH,
IUTAaHUPYIOLUMHU TPOIOJHKEHUE 00pa30BaHUsI MO CIEHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOHIIS.

OO6miee uncIo 9acoB, peKOMEHOBAHHBIX U1 M3ydeHUs1 Gpu3uku (yriryOJIeHHBIH ypoBeHb) — 340
yacoB: B 10 kiacce — 170 gacoB (5 wacoB B Henenro), B 11 kiracce — 170 yacoB (5 4acoB B HEACIIO).

[Ipennaraemslii B mporpamMmme no Gpusmnke nepeyeHsb JJ1abopaTOPHBIX U MPAKTUYECKUX paboT ABISETCS
PEKOMEH/IOBaHHBIM, YYMUTENb JeJacT BBIOOP IMPOBEACHUS JTAOOPAaTOPHBIX pabOT U OIBITOB C YYETOM
WHIUBUYaTbHBIX OCOOEHHOCTEH 00YJaroIuXCsl.

B nporpamMme mo ¢usmke KaxIoro kjacca Ipeliaraercsi pe3epB BpPEMEHH, OTBOJUMBIA Ha
BapHATHBHYIO YacTh MPOrPaMMBbI, COjIepKaHne KOTOpor (opmupyeTcsi ydacTHUKaMH 00pa30BaTENbHOTO
nporiecca.



Conep:xanue 00yyeHuUst

10 Kaace
Paznen 1. HayuyHblii MeTO NMO3HAHMS IPUPO/ABI
®duszuka — (QyHIaMeHTanbHas Hayka o mnpupone. HayuHbelif MeTOJ TO3HAHUS W METObI

UCCIIeIOBaHUs (PU3NYECKUX SBJICHUM.

DKCIIEPUMEHT U TeOpHUs B TIpoIecce MOo3HaHUS Mpupoabl. HabmoqeHre u SKCiepuMeHT B (PU3HKE.

Crioco6b1 n3mMepeHust GU3NIECKUX BEIMYUH (aHAJIOTOBBIC U IIM(PPOBBIE U3MEPUTEITBHBIC TIPUOOPHI,
KOMITbIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHut GU3MIECKUX BeIMYUH (a0COMIOTHAS U OTHOCUTENbHAS ). MoIeTupoBaHue
(bu3NYECKUX SBICHUI U MPOIIECCOB (MaTepruaibHast TOUKA,

a0COIOTHO TBEPIOE TEJO, UACATbHAS JKUIKOCTh, UIICATBHBIA a3, TOYCUHBIN 3apsn). [ umoresa.
Du3HYeCKUi 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTU. PU3nYeCcKas TeOpusl.

Ponb 1 mecto dusnku B popMUpPOBaHHH COBPEMEHHOW HAYYHOW KapTHUHBI MHPA, B IPAKTUICCKOM
JIEITEeIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKYM

N3mepenne cuibl TOKAa M HAMPSOKEHUS B LEMU MOCTOSHHOTO TOKAa MPU MOMOIIM aHAJIOTOBBIX U
U (QPOBBIX U3MEPUTETHHBIX TIPUOOPOB.

3HakoMCTBO ¢ LU(ppoBoii aboparopueit no ¢uzuke. [Ipumepsl n3mMepenus: pU3NYECKUX BETUMYHH
IIPU TOMOIIM KOMIIBIOTEPHBIX AATYHKOB.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe qBuxkeHne. OTHOCUTEILHOCTh MEXaHUYECKOT0 IBIKEeHUs. CucTemMa OTCUETa.

[Ipsimast u oOpaTHas 3a7a4u MEXaHUKHU.

Panunyc-BekTop MarepralibHON TOUKH, €r0 MIPOEKIIMH Ha OCH CUCTEMbl KOOPIUHAT.

TpaekTopus.

[Tepemernienre, CKOPOCTH (CPeNHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHATbHOM
TOYKH, UX MIPOEKIIMU Ha OCH CUCTEMbI KoopanHaT. CliojkeHue NepeMeleH! U CI0KeHne CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBUXKEHUE. 3aBUCUMOCTh KOOpIMHAT,
CKOpPOCTH, YCKOPEHUS U MyTH MaTepPUAIbHOW TOYKU OT BPEMEHHU U UX TPaPUKH.

CBoboaHOE mazieHne. Y CKopeHre CBOOOTHOTO majieHus. J[BuxkeHne Tena, OpOoIeHHOTo MO YoM
K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaJIbHOW TOYKHU OT BPEMEHH M UX
rpaduKu.

KpuBonuneitnoe aBuxeHue. JIBWKeHHE MaTepHaIbHOM TOYKH IO OKPYKHOCTH. YTJIOBas M
JUHEWHas: ckopocTh. [lepuon u yactorta obpameHus. LleHTpocTpeMuTenbHOe (HOpMaIbHOE), KacaTeabHOe
(TaHTEHITMATBHOE) U TIOJTHOE YCKOPEHHE MaTePUATBbHON TOUKH.

TexHuueckre YCTpPOWCTBA M TEXHOJIOTMUECKHE MPOIECChl: CIHIAOMETpP, JBUXKEHUE CHApSIOB,
LEeNHbIe, IeCTepEHYAThIe U peMEHHBIE TIepeaauu, CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu

Monenb cuctemMbl OTCUETa, UILUTIOCTPALISI KHHEMAaTUYECKUX XapaKTePUCTHK JIBUYKEHHUS.

CriocoObI UCCIIeIOBaHUS IBHKEHUIA.

NnnrocTpanusi mpeAenbHOro mepexoaa W U3MEepeHHe MTHOBEHHOW ckopocTu. [IpeoOpazoBanme
JBUKEHUH C UCTIOJIB30BAHNEM MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B pa3perkeHHOM MTPOCTPAHCTBE.

Habmonenme nukeHus Tena, OpoIeHHOTo O] YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HampaBnenue ckopocTy Nmpu IBMKEHUHU 1O OKPY>KHOCTH. [IpeoOpa3oBaHue yrioBoil CKOPOCTH B
peaykrope.

CpaBHeHUE MyTel, TPACKTOPUA, CKOPOCTEW JABUKEHHUS OJTHOTO M TOTO KE Tela B Pa3HbIX CHCTEMaX
OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomwl, NPAKMUKym

N3yyeHue HepaBHOMEPHOTO BHKEHHUS C LEIbIO OMPENEICHUSI MTHOBEHHOM CKOPOCTH.

W3mepenne ycKopeHHsl MpH MPSMOJIMHEHMHOM PpaBHOYCKOPEHHOM [BI)KEHHUU [0 HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHH.



N3mepenne yckopeHus CBOOOAHOTO mTaacHHUS (PEKOMEHIIOBAHO WCIOJIb30BaHUE ITU(POBOM
nabopatopun).

N3yyenue nBWKEHUS Tena, OpOIIEHHOTO TOPH3OHTANBHO. IIpoBepka THMOTE3BI O MPSIMOM
IIPONIOPLIMOHATIBHON 3aBUCUMOCTH MEKY JaJIbHOCTBIO IOJIETA U HAYAJIbHOU CKOPOCTBIO TEJIa.

N3yuyenue ABM>KEHUS Tea 0 OKPYKHOCTH C MTOCTOSIHHOM IO MOZYJIIO0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHO/1a 0OpaIeHHst KOHMYECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuka

ITepsbiit 3akoH HeroToHa. MHepuunansHblie cuctemsl orcuéra. [IpuHnun otHocurensHoCTH [ amues.
HeunepuuanbHele cucteMbl oTcU€Ta (ONpeaeieHue, IpuMephl).

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoii 3akoH HbroToHa nis marepuanbHOU
Toukd. TpeTuii 3akoH HproTOHA /119 MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJEHTHOCTh IPaBUTALIMOHHOW U MHEPTHON MacChl.

Cuna tspkecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOAHOIO MaJE€HHUSI OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTaHETHI U OT Treorpaduyeckoil mupoThl. JBrkeHne HeOECHBIX Tel U MX CHYTHHKOB. 3akoHbI Kemepa.
[lepBast kocMUYeCKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBuxymerocs ¢ yckopeHueM. Cuiia TpeHusl.
Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHHS U CUJla TPEHHS TTOKOSI.

Koaddumment tpenus. Cuia CONpOTUBIICHUS MPHU JBWKEHUU Tella B JKUIKOCTH WM rasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocratnueckoe nasienue. Cuna Apxumena.

TexHuueckne ycTpoWcTBa M TEXHOJOTMYECKHME  ITPOLIECCHI:  IMOALIWITHUKH, JIBH)KCHHE
MCKYCCTBEHHBIX CIIyTHUKOB.

Ilemoncmpayuu

Habnronenue nBIKEHHS TNl B MHEPLUAIBHBIX M HEMHEPIHATIbHBIX CHCTEMax OTCUETa.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenue nByx LHMIMHIPOB WIM IIAPOB Pa3HON Macchl C OAMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOAEHCTBYIOIEH NPUIIOKEHHBIX K TEIy CHJI C IPOM3BEIEHUEM MacChl T€la Ha €ro
YCKOPEHHE B HHEPLUUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO CuJi, BO3HMKAWOIIMX B pe3yJabTare B3auMOJCHCTBUS Tell. M3mepenwe wmacc 1o
B3aUMOJIEHCTBHUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM noabéMe U najgeHuu. LleHTpoOexHble MEXaHU3MBI.

CpaBHEHME CUII TPEHHUS TIOKOS, KAUEHUS U CKOJIBKECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

W3mepenne paBHOACHCTBYIOIIEH CUJI ITPU ABMXKECHUN OpYCKa 110 HaKJIOHHOM IJIOCKOCTH.

[IpoBepka runore3bl O HE3aBUCUMOCTH BpEMEHH JBHKEHUS OpycKa M0 HAKJIOHHOM MJIOCKOCTH Ha
3a/laHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasiie, OT
ux aehopmanuu.

W3ydenune ABUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIErKuil OJI0K.

N3mepenne kordduipienTa TpeHus Mo BeIMYUHE YTI0Boro Koddduimenta 3aBUcUMOCTH Frp(N).

UccnenoBanue aBukeHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH € TepeMEeHHBbIM Kod(hduineHToM
TPEHUS.

N3yuyeHue ABM>KEHMS Ipy3a HAa BAIly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AGcomoTHO TBEpOE Teno. [locTynaTenpHOE U BpalaTeabHOE ABHKEHUE TBEPAOTO Teja. MOMEHT
CHJIBI OTHOCUTEIBHO OcH BpaieHus. [1nedo cuibl. CinoxeHne cuil, IpUI0KEHHBIX K TBEpAOMY Teiy. LleHnTp
TSYKECTH Tela.

VYcnoBus paBHOBeCHs TBEPAOTO Tea.

VYcroitunBoe, HEyCTOHYMBOE, OE3pa3IMIHOE PABHOBECHE.

TexHUUeckre yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: KPOHIITEHH, CTPOUTEIBHBIM KpaH,
peméTyarbie KOHCTPYKIUU.



Jlemoncmpayuu

VYcnoBus paBHOBecHs. Bunibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol, NPaKmuKym

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BpalieHus. KoHcTpynpoBaHue
KPOHIUTEWHOB U PAaCU€T CHII YIPYTOCTH.

N3ydyenue ycTon4MBOCTH TBEPAOIO TEja, UMEIOILErO ILIOMIAb OIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuK

NMnynsc MaTepualbHOM TOYKH, CHCTEMBbI MAaTepUalIbHBIX TOYeK. LleHTp macc cucreMsl
MaTepUaNbHBIX TOYeK. TeopeMa 0 ABMIKEHUU LIEHTPA Macc.

HMiynbc cuiibl 1 U3MEHEHHE UMITYJIbCA TEA. 3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

MoMeHT uMIyJibca MaTepuaabHON TOUkH. lIpencraBieHne 0 COXpaHEHMM MOMEHTa MMITyJbca B
LEHTPAIbHBIX MOJISX.

PaboTa cuibl Ha MaIoM ¥ Ha KOHEYHOM IiepeMenieHnu. [ 'padudeckoe npencraBieHne padboThl CUITBIL.

MONIHOCTE CHIIEL.

Kunernueckas sHeprusi MaTepuaabHON TOUkU. Teopema 00 M3MEHEHWH KMHETHUYECKOW SHEprHu
MaTepUAIbHON TOYKHU.

IToTeHumanbHblEe U HENOTEHUUANbHbIE cuibl. [loTeHnnanbHas sHeprus. [loTeHunanbHas 3Heprus
ynpyro n1eopMUpOBaHHON MpyXHHbIL. [loTeHIManbHas SHeprus Teiaa B OJHOPOJHOM I'PABUTALMOHHOM
nosie. [ToreHnmanbHas sHeprus Tena B IPaBUTALMOHHOM I10JI€ OJIHOPOIHOTO 11apa (BHYTPU U BHE I1apa).
Btopas kocmuyeckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs3b pabOTHI HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell. 3aKOH
COXPAHEHUS MEXaHUYECKON SHEPIUU.

VYnpyrue u Heynpyrue CTOIKHOBEHUS.

VpaBHenue bepHymm g UA€ATbHOW JKUJIKOCTH KaK CIEICTBUE 3aKOHA COXPAHECHMS
MEXaHUYECKOU SHEPTUU.

TexHuueckne ycTpoMCTBa M TEXHOJOTMYECKHE IPOLECCHI: JBUKCHHE DPAKET, BOJOMET, KOIED,
NPY>KUHHBIHI MUCTOJIET, TUPOCKOI, (PUT'ypHOE KaTaHHe Ha KOHbKaX.

Jlemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCca. PEakTUBHOE ABM)KEHUE.

N3Mepenre MOLITHOCTH CHUJIBI.

V3MeHeHune 3Hepruy Tena Mpyu COBEPILICHUN paOOTHI.

B3anmnble npeBpallieHus] KWHETUYECKOW U MOTEHIMAIBHOM SHEPIUil MPU ACHCTBUM HA TEJIO CUJIbI
TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEepruM MpyU CBOOOJHOM IaJACHUH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NPAKMuKym

H3mepenne nmmyibca Tena o TOpMO3HOMY ITYTH.

W3mepenne Cuiibl TSITH, CKOPOCTH MOJIENU AJIEKTPOMOOMIIST M MOIIHOCTH CHJIbl TATU. CpaBHEHHE
M3MEHEHHS UMITYJIbCA TEJla C UMITYJIbCOM CHUIIBIL.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOAEHCTBUU. V3MepeHne KHHETHYECKOU
JHEPTUM TeNa IO TOPMO3ZHOMY ITYTH.

CpaBHeHHME U3MEHEHUS MTOTSHIIUATLHON SHEPTHU IPY>KUHBI C paOOTON CHITBI TPEHHUS.

Onpenenenue paboThl CHIIBI TPEHUSI IPU ABUKEHUH TEJA N0 HAKIIOHHOW TIOCKOCTH.

Pa3nea 3. MoJiexysipHasi pu3nka 1 TepMOAMHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TONOKEHUSI MOJIEKYIIsipHO-KuHeTHueckoi Teopuu (MKT), ux omnbiTHOe 060CHOBaHHE.
Huddysus. bpoyHOBCKOe nBIKEHUE. XapaKTep IBMKEHUS U B3aMMOJICHCTBHUS YaCTHI] BemecTBa. Moaenu
CTPOEHUS T'a30B, KHUJIKOCTEH U TBEPIBIX TENl U OOBICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJIEIICH.
Macca u pazmepsl mosiekyi (atomoB). KonmmaectBo BemectBa. [loctositHHas ABoraapo.

TemoBoe paBHoBecue. Temreparypa u crocoos! e€ m3mepenus. Lllkana remneparyp Llenbcus.

Mognenp HIeanbHOTO Tra3a B MOJIEKYJIIPHO-KMHETHMYECKOM TEOPHH: YacTHMIBI Ta3a IBHXKYTCS
XA0TUYECKH U HE B3aUMOJEICTBYIOT APYT C IPYTOM.

l'a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHas TemriepaTypa (ImKara
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temriepaTyp KenbBuna). 3akon JlampToHa. M30mporieccsl B uieaaIbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemiecTBa. I'paduyeckoe mpeacraBieHne H30MpoIeccoB: H30TepMa, U30Xopa, n3obapa.

CBs3p MEXKIy MAaBICHUEM U CPEIHEW KWHETUYECKOW HHEprue MOoCTYyMaTebHOrO TEMIOBOTO
JBIKEHUS MOJIEKYJl HJICabHOTO Ta3a (OCHOBHOE YpPaBHEHHUE MOJIEKYJSPHO- KHHETUYECKOM Teopuu
WJICATBHOTO Ta3a).

CBs3p aOCONIOTHOM TeMIiepaTypbl TEPMOIUHAMUYECKOM CHCTEMBI CO CpeIHEH KHHETHYEeCKOMH
SHEpPruel MoCTynaTeaIbHOro TEMIOBOrO ABMXKEHUS €€ YaCTHUIL.

TexHuuyeckne yCTpOHCTBA M TEXHOJOTHUYECKHE IIPOLECCH: TepMOMETp, Oapomerp, MolydeHHue
HaHOMaTepUasoB.

Jlemoncmpayuu

Monenu qBUKEHUS YacTull BemecTBa. Mojens OpOyHOBCKOTO ABHKEHUS.

Buneoponuk ¢ 3anuceio peanbHOro OpoyHoBcKoro aBrxeHus. Juddysus sxuakocTei.

Mogens onbita lTepHa.

[IpuTsxeHre MOJIEKYII.

Monenu kpuctaunueckux pemérok. Habmonenme u uccieaoBanmue U30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKMuKym

HccnenoBanue npoiiecca yCTaHOBJICHHSI TETJIOBOTO PABHOBECHS MPH TEINIOOOMEHE MEX 1y ropsiueit
Y XOJIOAHOU BOJOM.

N3ydyenune n3o0TepMudecKoro mpoiecca (peKOMEH0BaHO HCTIOIb30BaHNe [U(PPOBOM TabopaTOpUn ).

W3yuenne wu3oxopHOro mporecca. M3ydenue wuszobapHoro mpomecca. [IpoBepka ypaBHEHHS
COCTOSIHHSL.

Tema 2. Tepmoounamuka. Tennoevie mautunut

Tepmomunamuueckas (TJ]) cucrema. 3amaHve BHENTHUX YCIOBUW IS TEPMOIUHAMUYECKOMN
cucteMbl. BHelltHuEe U BHyTpeHHUE napaMeTpsl. [lapaMeTpsl TepMOIMHAMUYECKON CUCTEMBI KaK CpeaHUE
3HAYEeHMsI BEJIMUMH, OMUCHIBAIOIIUX €€ COCTOSHNE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nauano repmoarHamuku. CaMonpon3BOIbHAS peslakcalis TEPMOIMHAMUYECKON CUCTEMBbI
K TEIJIOBOMY PaBHOBECHIO.

Mopens naeanbHOro ra3a B TEPMOJMHAMHUKE — CUCTEMa ypaBHEHMMU: ypaBHeHUe MeH[eneeBa—
Knaneitpona u BbIpa)k€HHE [J11 BHYTPEHHEW >HEPTrUU. Y CIOBUSA NMPUMEHUMOCTH ATOW MOJENW: HHU3Kas
KOHLIEHTpAIlMsl YacTHUll, BHICOKME TeMIlepaTypbl. BolpaxkeHne s BHYTPEHHEW 3HEPIHMH OJHOATOMHOTO
U7eaJbHOro rasa.

KBasucrarnueckue u HeCTaTUUECKHUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMmoauHaMuke. Beraucienune paboTel 1mo rpaduky mporecca Ha pV-
JuarpaMMme.

Tennomnepenayda kak crocod M3MEHEHUs] BHYTPEHHEH SHEPTUN TEPMOJUHAMUYECKON CHCTEMBI 0e3
coBepiteHus paboTel. KOHBEKINS, TETIONPOBOJHOCTD, U3ITyYEHHE.

KomuuectBo Temnorsl. TermnoéMkocTh Tena. YaenbHas M MOJIpHAs TEIJIOEMKOCTH BEILECTBA.
VYpaBHeHue Mailiepa. VYgaenbHas TeIuloTa CropaHus TomuMBa. Pacuér kosmuyecTBa TEIUIOTHI IIPU
teronepenade. [loastue 06 annadbaTHOM mporiecce.

[TepBsIii 3aKOH TepMOIMHAMUKH. BHYTpeHHss sHeprus. KonnyecTBo TEIoTsl U paboTa Kak Mephbl
M3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIMHAMHYECKOI CHCTEMBI.

Bropoii 3akoH TepMOAMHAMHMKHU [JIsi PAaBHOBECHBIX MPOIECCOB: YEpe3 3a/JlaHHOE PAaBHOBECHOE
COCTOSIHHE TEPMOIMHAMUYECKON CUCTEMBI IPOXOIUT €AMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIIeparypa.

Bropoii 3aK0H TepMOJIMHAMUKH IS HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPENATh TEIIOTY
oT 0oJiee X0JI0HOTO TeJa K Oosee HarperoMy 0e3 komnencannu (Knaysuyc). HeobpatumocTh pupoaHbIX
IIPOLIECCOB.

[Tpunnmne! nevictBus TernoBbix MammH. KITJ[. Makcumansnoe 3nauenne KITJI. [uxn Kapno.

DKOJIOTUYECKHUE AaCTIEKThl HCIONb30BAaHUSI TEIUIOBBIX JABUrareneil. TeruoBoe 3arpsi3HEHUe
OKpY>KaroIlEen Cpebl.

TexHuueckre YCTpPOMCTBA W TEXHOJOTHYECKHUE MPOLECChl: XOJOAWIbHUK, KOHAUIIMOHED,
TU3ENbHBI M KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA, MOJy4YEeHUE CBEPXHHU3KUX TEMIIeparyp,
YTHIIU3AIUS «TETUIOBBIX» OTXOJI0B C HCIIOJIb30BAHUEM TEIIJIOBOTO HACOCA, YTHIU3AIUs OMOOPTaHUIECKOTO
TOILTMBA JIJIs1 BBIPAOOTKH



«TETTOBOM» U DJIEKTPO3HEPTUH.

Jlemoncmpayuu

V3meHeHue TeMiiepatyphbl pu aguadaTuieckoM paciipeHun. Bo3ayHoe orHuBo.

CpaBHeHHe yIenbHBIX TEIUIOEMKOCTEH BemecTB. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTHH.

Hccnenoanue aanabaTHOTO mpoliecca.

KommbroTepHble MOI€NH TETUIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

Nsmepenne ynenpbHOU Temo€MKoCTH. MccienoBaHwe Tmporecca OCTBIBAHMS — BEIIECTBA.
HccnenoBanue annabdaTHOTO mpoliecca.

N3yyenue B3aMMOCBSI3U YHEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPbl KUTICHUS
JKUIKOCTEM.

Tema 3. Acpecammniwie cocmoanusn eewyecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KoHaeHcalus. Mcnapenne u kurenue. Y felbHas TeryioTa mapooOpa3oBaHMsL.

Hachiiennsle ¥ HeHachlllleHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTb IUIOTHOCTH W JIaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa HACBHIILIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KHIIEHUS OT JaBJIEHUS B )KUIKOCTH.

BrnaxnocTs Bo3yxa. AOCOMIOTHAS M OTHOCUTENbHAS BIaKHOCTb.

Teépnoe teno. Kpucramnmueckue u amop¢Hble Tena. AHM30TPONHUS CBOMCTB KPHCTAJLIOB.
[TnaBneHue u kpucTauM3aIys. Y nejapHas TeroTa miasieHus. CyomuManus.

Hedopmarmu TBEpIOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.

[Ipenen ynpyrux aegopmanui.

TeroBoe pacmupeHue XUAKOCTEH W TBEPIBIX Tell, OOBEMHOE W JHHEHHOE pacIIUpEHHE.
AHTapMOHM3M TEIUIOBBIX KOJIeOaHHMI 4YacTHIl BEIIECTBAa KaK MPHYMHA TEIJIOBOIO PACUIMpEHUs Ten (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpazoBanue sHepruu B Ga30BBIX Mepexoiax. Y paBHEHUE TEIUIOBOTO OajaHca.

[ToBepxHOcTHOE HaTsKeHUE. KoadUIneHT MoBEepXHOCTHOTO HATsDKeHUs. KanuuisipHeie siBICHMSL.
JlaBiieHre mo1 MCKPUBJIEHHON MOBEPXHOCTHIO KUAKocTH. Dopmyna Jlamnaca.

TexHuueckre yCTpoMCTBA M TEXHOJOTHYECKUE IMPOLECCHl: KUIKUE KPHUCTAIUIbI, COBPEMEHHBIC
MaTepHaJIbl.

Jlemoncmpayuu

TermoBoe pacmpeHue.

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue. Kunenne npy NoOHM>KEHHOM J1aBJICHUU. VI3MepeHne Cribl TOBEPXHOCTHOIO HATSIKEHMUS.
OMBITHI ¢ MBUTbHBIMU TUIEHKAMHU.

CmaunBanue.

Kanwnnsipusie siBeHus.

Mopenu HeHbIOTOHOBCKOM skuIKOCTH. CrTocoObI H3MEpEHHS BIAKHOCTH.

HccnenoBanre HarpeBaHUs U MJIaBJICHUS KPUCTALTMYECKOTO BemecTBa. Busl gedopmarimii.

Hab6mronenune manbix aedopmarmid.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKmMuKym

N3ydeHne 3aKkOHOMEPHOCTEN UCIapeHust KuaKocTer. M3Mepenre yaenbHON TEMI0Thl IUIABICHUS
JbJa.

N3ydeHne CBONCTB HACBIILIEHHBIX TTAPOB.

N3mepenne abCOMIOTHOMN BIXKHOCTH BO3/IyXa U OIEHKA MAcCHI ITAPOB B MTOMEIIICHUH.

N3mepenne korddurpieHTa moBepxHOCTHOTO HaTsbKeHus. 3mepenne moyns FOHra.

HccnenoBanue 3aBUCUMOCTH iepopMaliiy pe3MHOBOTO 00pa3iia OT MPUIIOKEHHON K HEMY CHJTBL

Pasznea 4. daekTpoamHaMuKka

Tema 1. Inekmpuueckoe none

DJIEKTpHU3aLUs TeN U €€ MPOSIBICHUA. DJIEKTPUUYECKU 3apsa. J[Ba BUIa SJEKTPUUECKUX 3apsIOB.
[IpoBOAHMKM, IUAIEKTPUKM U IOJYNPOBOJHUKH. OJIEMEHTAPHBIA AJIEKTPUYECKUN 3apsiil. 3aKoH
COXpaHEHUS HIIEKTPUUYECKOTO 3apsia.

BsaumogpeiictBue 3apsiioB. Toueunsle 3apsiabl. 3akoH Kysnona. Dnexrpuueckoe nose. Ero neiicrsue
HAa JIEKTPUYECKUE 3aPSA/IbI.



Hamnpsx€aHocTs anekTpudeckoro moist. [Ipo6Hsii 3apsa. JIluaun HanpsskEHHOCTH AICKTPHYECKOTO
noJ1s1. OTHOPOTHOE IEKTPUUECKOE T0JIE.

[ToTeHIMaNBHOCTD  3JEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MNOTEHUMAIOB W HAIpPSIKEHUE.
[TorenumanbHas sHEprus 3apsiia B 3JEKTpocTaTudeckoM mosie. [loTeHnuan 3IeKTpoCcTaTHYeCKOro MoJis.
CBs13b HaNPSHKEHHOCTH T0JI ¥ PA3HOCTH OTEHIMAIIOB IS 3JIEKTPOCTATUYECKOTO MOJIs (KaK OAHOPOAHOTO,
TaK U HEOJHOPOHOTO).

[TpyuHIMT Cynepno3uuy 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. [Tose paBHOMepHO 3apsikeHHOU cdepsl. [lone paBHOMEPHO 3apsKEHHOTO
nmo o0wéMy tmapa. [lone paBHOMEpHO 3apsHKEHHOW OCECKOHEYHOW IIockocTd. KapTunbl muHUI
HaIpsKEHHOCTH 3THUX ITOJIEN U SKBUINIOTEHIIUATIBHBIX IOBEPXHOCTEN.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM TToJie. J{ManekTpruieckast IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D5eKTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa.

[TapamnensHOE coeqMHEHNE KOHIeHcaTopoB. [locnenoBarenbHOE COEMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHLKEHHOI0 KOHJEHCATOopa.

JIBrKeHUE 3apsyKEHHOM 4acCTULIBI B OHOPOJHOM JIEKTPUUYECKOM Iose. TeXHuYecknue ycTponucTaa
Y TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPOCKOIL,

ANEKTPOMETp, JJIEKTPOCTATHUYECKAs 3alllWTa, 3a3eMJICHHE OJIIEKTPOIPHOOPOB, KOHIACHCATOPHI,
reneparop Ban ne ['paada.

Jlemoncmpayuu

Y CTpoiCTBO M IPUHIIUIT ICUCTBUS AIEKTPOMETPA. DJIEKTPUUECKOE MOJIE 3apSIKEHHBIX IAPUKOB.

DNEeKTPUYECKOE MOJI€ JIBYX 3apsKEHHBIX MJIACTHH.

Mopens anekTpocTtatrdeckoro reaeparopa (Baun ne ['paada). [I[poBoHUKH B 2JIEKTPUUECKOM TIOJIE.

DneKTpocTaTuyecKas 3alluTa.

YCTpoicTBO M JIEWCTBUE KOHJZIEHCATOpa IOCTOSSHHOM W TMEPEeMEHHOM EMKOCTH. 3aBHCHUMOCTh
ANEKTPOEMKOCTH TJIOCKOT'O KOHJIEHCATOpa OT ITUIOLIAAH IUIACTHUH,

PACCTOSIHMS MEXy HUMH U TUAJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3JeKTPUUYECKOT0 MOJIsl 3apsHKEHHOT0 KOHAEHcaTropa. 3apsiika U pa3psjika KOHJIEHCAaTopa
yepes3 pe3sucTop.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKMuKym

OneHka cuj B3auMOICHCTBUS 3aPSKEHHBIX TEJl.

HaGmonenne mnpeBpaimieHusi SHEPrUU  3apsDKEHHOTO KOHACHCATOpa B DHEPIHI0  HM3ITYYCHUS
CBETOAMOJA.

N3yuyenue npoTekanus TOKa B LIEMU, COAEPKaIIEH KOHAEHCATOP.

Pacnipenenenue pa3sHOCTH MOTEHUUANOB (HANpPSOHKEHHs) MPU MOCIEAOBATEIIbHOM COETUHEHUU
KOH/IEHCAaTOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit I1eKmMpuYecKuil MoK

Cuna Toka. [IocTosIHHBIN TOK.

VYcnoBus CylecTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. ICTOYHHUKHU TOKa.

Hanpspoxenue U u DJ1C &.

3axon OMa /17151 ydacTKa LEnu.

DIEeKTPUYECKOE COMPOTUBIICHHUE. 3ABUCUMOCTb CONPOTUBIIEHHUS] OJJHOPOJHOTO MPOBOJIHUKA OT €ro
JUTMHBI U TUIOIIA/IA MTONIEPEYHOT0 CEeUeHHUs. Y JeJIbHOE COMPOTUBIICHUE BEILIECTBA.

[locnenoBarenbHOE,  MapauIEIbHOE, CMEIIAHHOE  COCOUHEHUE  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX deKTpuueckux 1enei. [Ipasuna Kupxroda.

PaboTa snexrpuueckoro Toka. 3akoH Jxoymns—JIenna.

MOMIHOCTB ANIEKTPUYECKOro ToKa. TeroBasi MOIIHOCTb, BbIIEIsIEMast Ha pe3UCTOPE.

OJIC m BHYTpEHHEE CONMPOTHBIICHHWE HCTOYHHMKA TOKa. 3akoH Oma JyIs TOJHOW (3aMKHYTOM)
ANEKTpUUECKOH 11enu. MonHocTh ncTouHrKa Toka. KopoTkoe 3ambikaHue.

KonaencaTop B 11enu NoCTOSTHHOTO TOKA.

TexHuueckre yCcTpoOMCTBA M TEXHOJOTMUYECKHE NPOLECChl: aMIIEpMETpP, BOJIBTMETpP, PEOCTarT,
CYETUHK DJIEKTPUUIECKON SHEPTUH.
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Jlemoncmpayuu

W3mepenue cuibl TOKa ¥ HaIllPsDKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA OT HAMpPsDKEHUS AJI PE3UCTOpPA, JaMIlbl HaKaIUBaHUS U
CBETOJIMO/I.

3aBUCHUMOCTH COTPOTUBIICHUS WINHAPUYECKUX MPOBOJHUKOB OT JJIUHBI, IJIOMAAN TONEPEYHOrO
CEYEHUs U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTHBIIEHUS MPU MOCTOSTHHOM HAIPSKEHUU.

IIpsmoe wu3mepenne OJIC. KopoTkoe 3aMplkaHME TalbBaHMUYECKOTO 3JIEMEHTAa M OLEHKa
BHYTPEHHETO COMPOTUBIICHHUSL.

CniocoObl coeqnHEeHHs UCTOYHUKOB Toka, DJIC Garapei.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX/Ty MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKmuKym

HccnenoBanrue CMEIIAHHOTO COEAWHEHUS PE3UCTOpPOB. M3MepeHue yIenbHOTO COMpPOTHBICHUS
IIPOBOJIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA OT HANPSDKEHUS JJIS JIaMITbl HAKAJIWBAaHUA. Y BEIUYCHHE
Ipeena U3MepeHns aMnepMeTpa (BoJIbTMETPA).

N3amepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHHUS ICTOYHHUKA TOKA.

HccnenoBanue 3aBucumoctd OJIC ranbBaHMUYECKOTO 3JIEMEHTa OT BPEMEHU IIPH KOPOTKOM
3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHLINATIOB MEX/y [TOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA B LIEIIH.

HccnenoBanre 3aBUCUMOCTH TIOJI€3HONM MOIIIHOCTH MCTOYHHKA TOKA OT CHUJIbI TOKA.

Tema 3. Toxu 6 paznuunvix cpeoax

DnexTpuyeckas MPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. DJEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHHSI METAIIJIOB OT TeMIeparypsl. CBEpXIPOBOUMOCTD.

DneKkTpudecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX My4KOB. [TomynpoBoaauku. CoOCTBEHHAsS
Y IIPUMECHAsI IPOBOAMMOCTb ITOJIYTIPOBOIHUKOB.

CgoiicTBa p—n-niepexona. [TonynpoBogHIKOBEIE TPHUOOPHI.

DNEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DIEKTPOIUTUYECKAS] TUCCOLIUALIMSL.

DnekTponu3. 3akoHbl Dapajnes Ui JIEKTPOoJIn3a.

DnexTpruyecKuil TOK B razax. CaMoCTOATEIbHBIN U HECAMOCTOSITENbHBIN pa3psil.

Paznuunbie THIBI camocToATeNbHOTO paspsaa. Monuus. [Ina3ma.

TexHuueckne yCTpONCTBa M INMPAaKTHUECKOE NPUMEHEHHUE: Ia30pa3psiiHbIE JIAMIIbI, 3JIEKTPOHHO-
JaydeBasi TpyOKa, MOIYIMPOBOJIHUKOBBIE MPUOOPHI: TUOM, TPAH3UCTOP, (POTOAMOMA, CBETOANO/, TAIbBAHUKA,
paduHUPOBAHKE MM, BHITNIABKA ATFOMUHHS, YJIEKTPOHHAS MUKPOCKOTIHSL.

Jlemoncmpayuu

3aBUCHMOCTb COIIPOTHUBIIEHUSI METAJUIOB OT Temrieparypsbl. [I[poBoagMMOCTb 3JEKTPOINTOB.

3akoHbI AnekTposinza Papajes.

HckpoBont pa3psl ¥ IpOBOAMMOCT BO31yXa.

CpaBHeHHE MPOBOIUMOCTH METAJLIOB U MOIYIPOBOIHUKOB. OTHOCTOPOHHSS TPOBOAUMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKMuKym

Hab6mronenue snexktposnusa.

N3mepenue 3apsaa 0IHOBAJIEHTHOTO HOHA.

HccnenoBanre 3aBUCMMOCTH CONIPOTUBIICHHSI TEpMOpE3UCTOpa OT TemrepaTypbl. CHITHE BOJIbT-
aMIIepHOU XapaKTEPUCTUKH TNO/A.

DuU3HYEeCKUI MPAKTUKYM

CrnocoObl  m3MepeHHst (U3NYECKUX BEIMYMH C HCIHOJb30BAaHHEM AaHAJOTOBBIX M IM(POBBIX
U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHTEIbHBIE
HOTPEIIHOCTH U3MepeHni puznueckux BenuuuH. OIeHKa TpaHuI ITOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUM 3aBUCUMOCTEH (U3MUECKHX BEITUYHH,
MPOBEpPKa TMPEMATOKEHHBIX THUnore3 (BeIOOp ©3 paboOT, OMHCAHHBIX B TEMATHYECKHX paslenax
«YYeHUYECKUN IKCTIEPUMEHT, JIA0OpAaTOPHBIE pabOTHI, PAKTHKYM)).

MexnpeaMeTHbie CBA3U

N3yuenune xypca ¢usuku yrayon€aHoro ypoBHsS B 10 Kjacce OCYMIECTBISETCS € Y4ETOM
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COJIepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OMOJIOrMH, XUMHH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnule NOHAMUA, C6AZAHHbBIE C U3YYEHUEM MEN 0008 HAYYHO20 NO3ZHANHUA: SIBIICHNE,
Hay4YyHBIH (akT, TUMoTe3a, ¢uU3MYeckas BeIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, SKCIIEPUMEHT,
MOJIETUPOBAHKUE, MOJEIb, U3MEpPEHHEe, TTOTPEUTHOCTH W3MEPEHHM, N3MEepUTENbHbIE MPUOOPHI, IU(ppoBas
naboparopusi.

Mamemamuxa: Pemenue cucrembl ypaBHeHui. Jluneiinas ¢yHkuus, napadosna, rurnepoosia, ux
rpaduku u cBoiictBa. Tpuronomerpudeckue GyHKUIUHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI M X MPOEKIMH HA OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexann4yeckoe IBIKEHHE B )KUBOM mpupoze, nudpdy3us, ocMoc, TEII00OMEH JKUBBIX
OpPTraHHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOIIeH cpelibl, yTUiIH3alus OHOOpPraHMuecKoro TOIUIMBa s
BBIPAOOTKM «TEIUIOBOM» W AIIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSDKEHHE W KalWUIAPHBIC SBICHUSA B
IPUPOJIE, FTEKTPUUECKHE SIBJICHHS B )KUBOU MTPUPO/IE.

Xumusn: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, MOJy4eHHe HaHOMAaTepHasoB, TEIUIOBbIE CBOWCTBA TBEPHABIX TEN, JKUIKOCTEH U Tra3oB, >KHUIKUE
KPUCTAIIBI, DJCKTPUYECKUE CBOWCTBA METAIOB, AJIEKTPOJUTHYECKAs IUCCOIMALMS, TalbBaHUKA,
3JIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPhI, 6apOMeETp, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHHM C HCTIONIb30BAHNEM MEXAHU3MOB, YUET CYXOI0 U KUIKOTO
TPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKLUH (KPOHIITEHH, pelieTyaTble KOHCTPYKIIUN ), UCTIOJIb30BaHUE
3aKOHOB COXPaHEHHS MEXaHUKU B TEXHHUKE (THPOCKON, BOAOMET W JPYrue), IBUraTelb BHYTPEHHEro
CropaHusi, mapoBas TypOWHA, OBITOBOH XOJOAMJIBHUK, KOHIHMIIMOHEP, TEXHOJOTUU IOIyUYCHHUS
COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHCIE€ HAHOMATEpUAIOB, U HAHOTEXHOJOTMH, DJIEKTPOCTAaTHYECKas
3alUTa, 3a3eMJICHHE ODJIEKTPOIPHOOPOB, Ta30pa3psAHbIE JIAMIIbI, TOJYIPOBOAHUKOBBIE MPUOOPHI,
rajibBaHuKa.

11 Knacc

Paznen 4. dnexkTpoanmHaMuka

Tema 4. Maznummnoe none

B3anmoneiicTBUEe NOCTOSIHHBIX MarHMTOB M MPOBOJHUKOB C TOKOM. MarnutHoe moje. Bekrtop
MarHUuTHOW MHAYKIUH. [IpyHIUI cynepno3uiiiy MarHUTHBIX 1ojiei. JIMHUM MarHUTHON WHTYKIIUH.

MarsauTHoE 11oJie IPOBOAHUKA C TOKOM (TIPSIMOT0 MPOBOJHHUKA, KATYIIKU U KPYrOBOro BUTKa). OMBIT
Opcrena.

Cuna AMrepa, e€ HalpaBJIEHUE U MOZYJIb.

Cuna JlopeHia, €€ HampaBlICHME U MOIYJb. JI[BU)KEHHE 3apsiKEHHOM YacTHUIBl B OJHOPOIHOM
MarHuTHOM Tosie. Pabora cuiel Jlopenma.

MarnutHoe nose B BeuectBe. DeppoMarHeTuku, napa- U JuaMarHeTHKH.

TexHuueckre yCTpOHMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: MPUMEHEHUE MOCTOSHHBIX MarHUTOB,
3JICKTPOMArHUTOB, TECTEP-MYIBTUMET], MIEKTPOABUTATENH SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu

Kaptuna nuHMA MHIYKIWA MarHUTHOTO IIOJSI TOJIOCOBOTO M TOJKOBOOOPA3HOTO TMOCTOSIHHBIX
MAarHuTOB.

Kaptuna nuHW MarHMTHOM WHIYKIMHM TOJISI JUIMHHOTO MPSMOTO MPOBOJHHMKA W 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJAHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBue 1ByX MpOBOJHUKOB C TOKOM. Cuna Ammepa.

JHencreue cuibl JIOpeHIa Ha MOHBI AIEKTPOIIUTA.

HaGnronenune nBrkeHUs MydKa 3JIEKTPOHOB B MAaTHUTHOM TIOJIE.

[TpuHIMI ASHCTBHS AIEKTPOU3MEPUTEIHHOTO MTPUOOPa MATHUTORIIEKTPUIECKON CUCTEMBI.

Yyenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi, NPAKMUKyM

HccrnegoBanue  MarHdTHOIO — IIOJII  IIOCTOSHHBIX ~ MAarHuToB. MccliegoBaHue  CBOMCTB
(beppOMarHeTHKOB.

HccnenoBanue aelicTBUS IOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKoM. Mi3MepeHue cuiibl AMiiepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMITepa OT CHJIbI TOKA.
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Onpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKUuUA

SIBreHne 3aeKTpOMarHuTHOM MHAYKIUK. [ToToKk BekTOpa MarHUTHOW MHAYKUMH. DJIC MHIYKINH.
3aKoH IeKTpoMarHuTHOM nHAykunu Papazes. Buxpesoe anextpuueckoe nosue. Toku Dyxo.

OJIC uHAYKUIHMK B TPOBOJIHUKE, ABUKYIIIEMCS B OJHOPOJJHOM MarHUTHOM Tose. [IpaBuio Jlenma.

NupyktuBHOCTh. KaTylllka MHIYKTUBHOCTH B IIENU MOCTOSIHHOTO TOKA. SIBJI€HHE CAMOWHIYKIUU.
OJIC caMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHnueckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOIECCH: MHAYKIIMOHHAS [1€4Yb, COJICHOU/T, 3aIUTa
OT 3JIEKTPU3ALMHU TEJ MPHU ABHX)KEHUHM B MATHUTHOM T0JI€ 3€MJIH.

Jlemoncmpayuu

HaGmoienne sBieHus 3JeKTPOMArHUTHON MHTYKITUH.

Uccnenosanue 3apucumoctu IJ1C MHIYKIIUHA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tamenue marauTa B aTlOMHUHUEBOU (MeIHON) TpyOe. SIBIeHNE CaMOUHIYKITHH.

UccnenoBanue 3aBucumoctu IJ{C caMOUHIYKIIMU OT CKOPOCTU U3MEHEHHS CUJIbI TOKA B LICTIU.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

UccnepoBanue sBIEHUS 3JIEKTPOMArHUTHOM WHAyKIuU. OrnpejeleHne WHAYKIHH BUXPEBOTO
MarHuTHoro noss. MccnenoBanve siBIEHUS] CAMOMHIYKIUH.

COopka MoJ1enu IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosreoanust u BOJIHBI

Tema 1. Mexanuueckue Konedanus

Komnebarenpaas cucrema. CBoOOAHBIE KOIEOaHU.

lapmonnyeckue koneOanus. KuHemartndeckoe W JUHAMHYECKOE OIMMCAHHE. DHEPreTUYecKoe
omnucaHue (3aKOH COXpaHEHHUs MEXaHWYEeCKOW dSHepruu). BpIBOJ IUHAMHYECKOTO  OMHMCAHUS
TapMOHHYECKUX KOJIeOaHUI U3 UX SHEPTeTHIECKOTO M KHHEMaTHYEeCKOTO OITMCAHMSI.

Amvmutyna u ¢asza kosebaHuil. CBs3b aMIUTUTYIbl KOJEOAHWA WMCXOMAHOW BEIWYUHBI C
aAMIUTUTYJaMU KOJIeOaHU €€ CKOPOCTH U YCKOPECHHSL.

Ileppon m wyactora koneOanmii. Ilepmoa ManbIX CBOOOMHBIX KOJICOAHHM MaTEMaTHYECKOTO
masiTHHUKA. [lepros; cBoOOAHBIX KOIeOaHUI MPYKUHHOTO MasITHHKA.

[TonsiTue 0 3aTyxarmux KojebaHusx. BerHyxneHubie koiaebanus. Pesonanc. PezonancHas kpuBasi.
BnusiHue 3aTyXaHus Ha BUJI pe30HAHCHON KpUBOW. ABTOKOJICOaHMS.

TexHn4ecKne yCTpONCTBA U TEXHOJOTUYECKHE IIPOLIECCHI: METPOHOM, Yachl, KAU€JIu, My3bIKaJIbHbIC
MHCTPYMEHTBI, cericMorpad.

Jlemoncmpayuu

3amuch Kone0aTeNbHOTO JBUKCHUS.

Habmonenne He3aBUCHMOCTH NEpHO0/1a MANIbIX Kosie0aHH Irpy3a Ha HUTH OT aMILTUTYAbI.

HccnenoBanue 3aTyxaromux KojeOaHWH W 3aBUCHUMOCTH IE€pHO/a CBOOOTHBIX KOJeOaHWH OT
CONPOTHUBJICHHUS.

HccnenoBanue koie6aHuii rpy3a Ha MAaCCUBHOM NPYXHHE C LENBI0 (OPMUPOBAHHS TPEACTaBICHHHA
00 ueasbHON MOJIENU NPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPHU KOJIeOaHMSIX Tpy3a Ha mpyxuHe. McciaenoBaHue BhIHYKICHHBIX
KOJIeOaHMiA.

Habmonenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomwl, NPAKMuKym

W3mepenne mepuoja CBOOOAHBIX KOJIEOAHWH HUTSHOIO M IMPY)KUHHOT'O MasTHUKOB. M3yueHue
3aKOHOB JIBUKEHHMSI T€Ia B X0Jie KojeOaHull Ha yIpyroM MojiBece.

W3ydeHune ABM>KEHUSI HUTSHOTO MasTHUKA. [IpeoOpa3oBanue SHEPTHH B IPY)KHHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/bl 3aTyXaloIIuX Koyiebanuil. VccrnenoBaHue BBIHYXKIEHHBIX
KOJICOaHMIA.

Tema 2. Inekmpomaznummuoie Ko1e0anus

Koneb6arenpupiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHs B H/I€ATbHOM KOJIeOaTeIbHOM
koHtype. @opmyna Tomcona. CBsA3b aMIUTUTYABI 3apsiia KOHAEHCATOpa C aMIUIUTYAOW CUJIBI TOKa B
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K0J1e0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHHsI SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYpE.

3aryxaromue 3JeKTpoMarHuTHbIe KojiebaHus. BeIHYX/IeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMs.

IlepemeHHBINM TOK. MOIIHOCTD IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CHUJIBI
TOKa Y HAIPsDKEHUS MPU Pa3INdHOM popMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouaanpHblil IEpEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOP M KaTylIKa MHIYKTUBHOCTH B LIENIU
CHHYCOUJAIBHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHUH.

Wneanbublii Tpancopmatop. [IponsBoacTBo, nepenada u noTpedaeHne 3JIeKTPHUECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKM TIPU MPOMU3BOACTBE 3JIEKTpOdHepruu. KynbTypa HCHOIB30BaHUA
AJIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HU.

TexHuyeckre yCTpOWCTBAa M TEXHOJOTHYECKUE MPOLECCHI: SJIEKTPUUYECKUN 3BOHOK, T'€HEPATOP
IIEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeiay.

Ilemoncmpayuu

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHUN OT UHAYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumnnorpaMMbl JIEKTPOMAarHUTHBIX KosieOaHui. ['eHepaTrop He3aTyxaromux 3JeKTPOMarHUTHBIX
Kosiebanuii. Moenb 3JIeKTpOMarHUTHOTO TeHEpaTopa.

BbIHYXIeHHbIE CHHYCOUIaTbHBIE KOJICOaHUsI.

Pesucrop, kaTymka HHIYKTUBHOCTH M KOHJIEHCATOP B LIENIH IEPEMEHHOTO TOKA.

Pe3onanc mnpu 1OCIENOBAaTENIbLHOM COEAMHEHUM PE3UCTOpa, KATyHNIKH WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Y CTpONCTBO M IPUHIMIT ASUCTBHS TpaHCPopMaTopa. Mojesb JMHUH 3IEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

Wzyuenue TpancdopmaTopa.

HccnenoBanne nepeMEHHOIO TOKa Yepe3 MOCIIEI0BATENBHO COEAUHEHHBIE KOHACHCATOP, KaTyIIKy
U PE3UCTOP.

Habmonenue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE G0JIHbL

MexaHndeckre BOJIHBI, YCIOBMsI MX pacrpocTpaHeHus. [lomepedHble M TpPOAOJIBHBIE BOJIHBIL.
[lepron, CKOpOCTH pacHpOCTpPaHEHMs] W JjuHA BOJHBL. (CBOWCTBA MEXaHMYECKUX BOJIH: OTPaKEHUE,
npenomiieHne, HHTepdepeHIys u 1uppakuus.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Beicora ToHa. TemOp 3Byka. IllymoBoe 3arpsizHeHHE
OKpYKarOILLEn Cpebl.

DIIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus BeKTopoB E ,B , V B 3JIEKTPOMarHUTHOM BOJIHE.

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH: OTpaXkeHUe, MpeloMIeHHe, MoJspu3anus, nHTepdepeHus u
TG PaKIIHSL.

[Ikana a7eKTpOMarHuTHBIX BOJIH. [IprMeHeHe 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHUMIIBI paguoCBA3M M TeNeBUAEHUA. Paauonokanus. OJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpY>KarollEen Cpebl.

TexHuueckue ycTpoHCTBAa M IPAKTUUECKOE NPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeeBU30p, aHTeHHa, TenedoH, CBY-neup, yabTpa3ByKoBas JUArHOCTUKA B TEXHHUKE U
MEAULINHE.

Ilemoncmpayuu

OOpa3oBaHue U pacHpoCTpaHEHHUE TMOMEPEYHBIX M MPOIOIbHBIX BOJH. Kosebmomeecs Teno Kak
VCTOYHHUK 3BYKA.

3aBUCUMOCTH JJTUHBI BOJIHBI OT YacTOTHI KoneOaHuil. HabGmroneHue oTpakeHUs M TPETOMIICHHS
MexaHndeckux BosiH. Habmionenue natepdepeHu U quppakiul MEXaHUYECKUX BOJH. AKYCTHUECKUMN
pe30HaHC.

CgoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGnronenue cBs31 TPOMKOCTH 3BYKa U BHICOTHI TOHA € aMIUTUTYJOU M YaCTOTOM KOJICOAHUIA.

HccnepoBaHne CBOMCTB 3JEKTPOMATHUTHBIX BOJH: OTPAKEHUE, IPEIOMIICHUE, MOJISIpU3alys,
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nudpakiys, “HTephepeHITHS.

OOHapy>xeHre HHPPAKPACHOTO U YIbTPa(UOIETOBOIO U3TyYCHHH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

N3y4yenue napamMeTpoB 3BYKOBOM BOJIHBI.

N3yuyenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa

[IpsamosnHeiiHOe pacipocTpaHEHUE CBETa B OTHOPOAHOM cpene. JIyu cBera.

To4deuHbIll UICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OoTpaxkeHHsi cBera. [locTpoeHne M300pakeHUN B TIJIIOCKOM 3€pKaje.
Cdepuueckue 3epkaina.

[Ipenomnenue cBeta. 3aKOHBI TMpEIOMIICHUS CBeTa. AOCOIIOTHBIA IMOKa3aTellb MPEIOMIICHHUS.
OTHOCUTENBHBIN MTOKa3aTeb npenomiieHus. [10CTOSHCTBO YacTOTHI CBETA M COOTHOLIEHUE AJIMH BOJIH IPU
Iepexoie MOHOXPOMAaTHYECKOI0 CBETA YEPE3 IPaHMILy pa3iena JByX ONTHUYECKUX CPEl.

Xon nyueit B mpusme. [ucnepcus ceera. CnoxHblil coctaB Oenoro ceeta. Liger.

[Tonnoe BHyTpeHHEE oTpakeHue. [IpenenbHblid yroi MOJHOTO BHYTPEHHETO OTPAKEHUS.

CoOuparomiue u pacceuBatomue JuH3bl. ToHKast arH3a. @OKYyCHOE PACCTOSHHIE U ONTHYECKAasl CUila
TOHKOHM JTMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOW CEpHUECKON JIMH3BI OT €€ TeOMETPHH U
OTHOCHUTEJIBHOIO IIOKA3aTeNs PEIOMIICHNUS.

dopmysia TOHKOW JTUH3BL. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

Xoa myya, HNPOLIEAIIETO JIMH3Y IO IIPOM3BOJBHBIM YIJIOM K €€ IVIABHOW OINTUYECKOH OCH.
[TocTpoenne M300paKeHUH TOYKH M OTPE3Ka MPSIMOM B COOMPAIONIUX M PACCEUBAIONIMX JIMH3aX U UX
CUCTEMAX.

OnTtuyeckue nmpubopsl. Pazpemraromnias crmocoOHOCTh. ['1a3 Kak onTryeckas cucTeMa.

[Ipenensl npUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B HHTEPPEPECHIIMOHHON KapTUHE OT JIBYX KOTEPEHTHBIX HCTOYHUKOB.
[Tpumeps! K1accuuecKux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxmus csera. Judpakimonnas pemérka. Y cinoBue HaOM0IeHUS TTIaBHBIX MAKCUMYMOB TIPH
NaJIeHHd MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHnuueckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOILIECCHl: OYKH, JyIa, NepucKomn, ¢oroanmapar,
MHUKPOCKOI, MPOSKIMOHHBIN amnmapar, MPOCBETIICHWE ONTHKH, BOJIOKOHHAS OINTHKA, TU(QPAKIHOHHAS
peméTKa.

Jlemoncmpayuu

3aKkoHbI OTpakeHUs cBeTa. MccimenoBanne npeaoMiIeHus CBETa.

HaGnronenue moaHOro BHYTPEHHETO OTpaxkeHusl. MoJienb CBETOBO/A.

HccnenoBanne xo/1a CBETOBBIX ITyYKOB Y€PE3 INIOCKONAPAIIIENBHYIO IIJIACTUHY U TPU3MY.

HccnenoBanue cBONCTB n300pakeHUH B TMH3aX. MOJET MUKPOCKOIIA, TEIECKOTIA.

HaGmronenne wunTepdepeHnuu cera. HaOmrogenne 1BeTOB TOHKMX IUIEHOK. HaGmrogeHuwe
TU(PaKIK CBETA.

Nzyuenne nudpakmuonnoit pemérku. Habmonenue mudpakmuonHoro cmnektpa. Habmronenwe
JUCIIEPCUH CBETA.

Habmonenue nonspusanuu cBera.

[IpumMeHeHne noasIpouIoB A U3YUSHHUSI MEXAaHUUECKUX HANPSDKCHUM.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

N3mepenue nokasaresis IpeJoMIIeHHs! CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEILlECTBa (Ha MPUMEPE KHUJIKUX JIUH3).

W3mepenne HoKycHOTO pacCTOSHUS paccerBaroIuX JuH3. [lonyuenne n3o0paxxeHus B CUCTEME U3
IJIOCKOTO 3epKajia v JuH3bL [lonydenne n3o0paxxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Ha6monenune nudpakuun, naTepdepeHINH U MOJISIPU3AINHI CBETA.

N3yyeHnue mnossgpu3anvyu CBETa, OTPAKEHHOIO OT IIOBEPXHOCTH JMIJIEKTpHUKa. M3ydenue
UHTEep(EPEHLINH JIa3epHOT0 U3TYyYSHHS Ha ABYX ILLIEJSIX.
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Hab6mronenue nucniepcum.

Habnronenue u uccnenoBanue AMppakiMoOHHOTO criekTpa. VizMepeHue JUIMHBI CBETOBOI BOJIHBL.

[Tonyuenue criekTpa U3IIydeHUs! CBETOAMOIA IIPHU MOMOLIH TUGPAKIIIOHHON PEIETKY.

Pa3nes 6. OcHOBBI clIeNMAJIBLHONH TEOPUH OTHOCHTEIbHOCTH

['panuiel  TPUMEHMMOCTH  KJIACCMYECKOM MexaHukd. [locTynmarel crnernuaibHOM — Teopuu
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW uHTepBal. IIpeoOpasoBanust JlopeHia. YcioBue NPUYUHHOCTH.
OTHOCUTENIBHOCTD OTHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHU U COKPAIIIEHUE JITTUHBI.

DHEprusi U UMNYJbC PEISITUBUCTCKON YACTHUIIBI.

CBs13p Macchl ¢ SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTULIBI. DHEPTUs IOKOS.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTUYECKHE MPOIECChl: CIYTHUKOBBIE MPUEMHHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTHII.

VYuenuueckuii sxcnepumenm, nabopamopHvle pabomwl, NPAKMUKym

Omnpenenenue HMITyJIbCa W HSHEPTUM  PENATUBUCTCKUX dYacTull (mo QoTorpagusM TpeKkoB
3apsHKEHHBIX YaCTHUI] B MArHUTHOM T10JIE).

Pa3nea 7. KBanToBasi puszuka

Tema 1. Kopnyckyaapno-6011060i 0yaiusm

PaBHOBecHOE TEMI0BOE U3TyUeHHE (M3TydeHre aOCOIIOTHO YEPHOTO Tena). 3aKoH cMelieHus: Buna.
['mnore3a [Inanka o KBaHTax.

@®OoTOHBI. DHEPTUS U UMITYJIEC (POTOHA.

®dororddext. Onbitel A.I'. CroneroBa. 3akoHbl (oTodddexra. YpaBHeHHE ODWHINTEHHA IS
doroadpdexra. «Kpacnas rpanuna» Gorosdpdexra.

JlaBneHue cBera (B YaCTHOCTH, JIaBJIEHWE CBETa Ha a0COJIFOTHO TOTJIOMIAIONIYI0 U aOCOIIOTHO
oTpakaro1yto nosepxHocts). Onbitel [1.H. JleGenena.

BonnoBeie cBoiicTBa yactuil. Bomnbr ne bpoitns. [{nuHa BoHbl ne bpoins u pasMepsl o0nactu
JIOKAIM3aIluu JBUKYIIeHcs dacTUIlbl. KopmyckynspHO-BOHOBOW nyanusM. J[udpakius JIeKTpOHOB Ha
KpUCTaJUIaX.

Cnenuduka nzmepennii B Mukpomupe. CootHomenus Heonpeaenéunocreit [ elizendepra.

TexHudyeckue YCTpPOHCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI: CIEKTPOMETP, (OTODIEMEHT,
¢doTomaTUNK, TYHHEIBHBI MUKPOCKOII, COJTHEYHAsA 6aTapesi, CBeTOIHOI.

Jlemoncmpayuu

®oro3dekT Ha ycTaHOBKE C IMHKOBOW TIUIacTUHOW. lccienoBaHWe 3aKOHOB BHEIIIHETO
dotorddexra.

HccnenoBanne 3aBUCUMOCTU CONTPOTUBIIEHUS MOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTonuon.

Conneunas Garapes.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym

Hccnenoanue ¢otopesncropa.

N3mepenne mnoctosaHoM Ilmanka Ha ocHoBe wccnenoBanus ¢ororddexra. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO]] OT HAMIPSIKEHHUS.

Tema 2. Du3zuxa amoma

OmnBITHI 110 UCCIIEAOBAHMIO CTpoeHUs aTroMa. [ImanerapHas Mmonens atoma Pesepdopra.

[Toctynater bopa. M3nyuenue u moruyomnieHre (pOTOHOB MPU MEPEXOJE aToMa C OJHOTO YPOBHS
DHEPrUU Ha JAPYyrou.

Buger cniektpoB. CrnekTp ypoBHEH sHepruu artoma Boaopoda. CHOHTAHHOE W BBIHYXIECHHOE
u3ilydeHue ceera. Jlasep.

TexHuyeckne ycTpoicTBa U TEXHOJOTMUECKHUE MPOIECCHI: CIIEKTPAIbHBIN aHaIu3 (CIEKTPOCKOMN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopaa. Habmronenne nmuHeHyaThIX CIeKTPOB.

YCTpoicTBO M JEHCTBHE CYETYMKA HWOHUBHMPYIOMMX dacTull. OmnpenerneHrue JIMHbI BOJIHbBI
Ja3€pHOT0 U3IIY4EHUSI.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl, NPAKMUKym
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Ha6nronenune nuuedyaToro criekTpa.

HccnenoBanue criekTpa pa3peKeHHOT0 aTOMapHOT0 BOJAOPO/Ia U M3MEPEHHE MOCTOSIHHOM Punbepra.

Tema 3. Duzuxka amomnozo A0pa u I1eMeHMAaAPHBIX YACHUY

Hyknonnas mozens siapa I'eiizen6epra—Banenko. 3apsn supa. MaccoBoe uncio siipa. M30Torbl.

PannoaktuBHOCTE. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacrma.

I'amma-usnydyenue.

3aKOH paJIMOAKTUBHOIO pacnana. PagroakTuBHbIE M30TONBI B Ipupoie. CBONCTBAa HOHU3UPYIOIIETO
U3NydeHHs. BrusiHME paJroaKTUBHOCTH HA JKHUBBIE OpraHu3Mbl. ECTECTBEHHBIM (OH W3ITYYCHHUS.
Ho3umetpusi.

DHeprus CBs3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt maccel siapa.

Anepubie peaknuu. Jlenenue u cuHTe3 sAnep. SAnepueie peaktopsl. [Ipobiembr yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE ACTIEKThl PA3BUTHUSI SII€PHOU SHEPTETUKH.

Meroapl  perucTtpalii M UCCIENOBAaHUSA  JJEMEHTapHbIX 4YacTull. DyHIaMeHTaJIbHbIE
B3aMMOJICHUCTBUS. baprOHbI, ME30OHBI U JIEITOHBI.

[Ipencrasnenne o CtangapTHOM Moaenu. KBapk-TiItoOHHAs MOJENb aJPOHOB.

®dusuka 3a npeaenamu CrannaptHoil mojenu. TéMmHas marepus u TEMHas sHeprus. EquHcTBO
(bu3HYeCcKOl KapTUHBI MHpA.

TexHHUUecKkHre yCTpOUCTBA U TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETpP, Kamepa BuibcoHa, sanepHbIi
peakTop, TEPMOSIICPHBIA peakTop, aTOMHasi 00MOa, MAarHUTHO- Pe30HAHCHAs! TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul, npakmuxym ViccnenoBanue TpeKOB YaCTHIL
(mo rotoBeIM (QoTtorpadusim). MccrnemoBanue paaroakTuBHOTO ()OHA C HCIOIB30BAHHUEM JIO3UMETpa.
N3ydeHue noriomieHus 6eTa-4acTul] aTlOMUHUEM.

Pa3zgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BuTHs acTpoHomuH. [IpukiagHOe W MHUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMHH.
[TpuMeHUMOCTb 3aKOHOB (PU3UKU 7151 OOBSICHEHUS IPUPOIbI KOCMUUECKUX OOBEKTOB.

Meroabpl  acTpoHOMUYECKUX  ucciaefaoBaHuid.  COBpEMEHHBIE  ONTHUYECKUE  TEJIECKOIIbI,
paauoTeNecKOnbl, BHeaTMOC(epHasi aCTPOHOMUSL.

Bun 3Bé3mHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BUAUMOE aBIKeHHe. CollHeuHas
cucrema.

Connne. Connevnasi akTuBHOCTh. Mcrounuk snepruu CosHia U 3BE3 .

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmma «CreKTpaibHbII KJIACC — CBETUMOCThY. 3BE3IbI
[JIaBHOW  TOCJENOBAaTEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» Uil  3BE3J  TJIaBHOM
MIOCJIEIOBATENIbHOCTU. BHyTpeHHee crpoenue 3BE31. COBpEMEHHBIE IPEICTABICHUS O TPOUCXOKICHUU U
sBomou CoJIHIIA U 3BE3/. DTarmbl KU3HU 3BE3.

Mueunsiit [Tyts — Hamra [Nanaktuka. [lonoxxenue u nprxenue Connua B ['anakTuke.

Tunel raakTuk. PaguoranakTuky u kBasapsl. YEpHBIE ABIPHI B ApaX IAJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pazoeranne ramakTuk.

Teopus bonbiioro B3psiBa. PeInkToBOE U3IIydeHUE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka. Hepeménasie mpo0aemMbl acCTpOHOMUH.

Yuenuueckue nadnooenus

Habmonenust 3BE€3aHOTO Heba HEBOOPYKEHHBIM TIJ1a30M C HMCIIOJIB30BAHMEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUTsI OTpEACNICHHs TOJIOKECHUsT HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro MoiaymapHus 1 spKue 3BE3/IbI.

Habnronenus B Teneckor JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUH.

DuU3HYEeCKUI MPAKTHUKYM

CrnocoObl  m3MepeHHst (U3NYECKUX BEIWYMH C HCIOJIb30BAaHHEM AaHAJOTOBBIX M IM(POBBIX
U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHTEIbHBIE
MOTPEITHOCTH H3MEpeHUl Pu3ndeckux BenudrH. OT[eHKa TPaHuUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUM 3aBUCUMOCTEH (U3MUYECKHX BEITUYHH,
MPOBEpPKa TMPEAIOKEHHBIX THUNoTe3 (BBIOOp ©3 paboOT, OMHCAHHBIX B TEMATHYECKHX pa3lenax
«YYeHUYECKUI IKCTIEPUMEHT, JITA0OPATOPHBIE padOTHI, MPAKTHKYM) ).

O0o0marmee NOBTOpeHHE

O0600111eHIE U CUCTEMATU3ALUs COJIEPKAHUS pa3iesioB Kypca «MexaHuKay,
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«MonekynspHas Qu3MKa U TepMOJMHAMHKA», «IJEKTpoAuHaMuKa», «KonmebGaHus U BOJHBIY,
«OCHOBBI CIIEIIUATBHOM TEOPUU OTHOCUTEIBHOCTIY, «KBaHTOBasK (pU3MKaY,

«DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKI».

Ponp (u3uku U acTpOHOMHM B HKOHOMHYECKOH, TEXHOJIIOTMYECKOW, COLMAIBHOW M 3TUYECKOU
cdepax AesTeTbHOCTH YeJI0BeKa, pojib U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM HAy4YHOI KapTHHE
MHpa, 3HAYEHHE OIUCATEIbHOM, CHUCTEeMAaTH3UPYIONIEH, OObICHUTENbHOM M MPOTHOCTHUECKON (PYHKITHIA
bu3ndecKor Teopuu, poib GU3NUECKON TEOpUH B (HOPMHUPOBAHUH MIPEICTABICHUN O (PU3NIECKON KapTHHE
MHpa, MeCTO (U3NYECKOM KapTUHBI MHUpa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku yrayon€HHoro ypoBHsS B 11 Kjacce ocymecTBiseTcs € y4ETOM
COJIepKATEIIbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTuKd, OMOJIOTUHM, XUMHH, reorpapuu u
TEXHOJIOTUU.

Mesicnpeomemnvle noHAmMUA, C6AZAHHBIE C U3YYEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA: SIBIICHNE,
Hay4yHbId (QakT, Tunoresa, ¢unyeckas BeJIUMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHUE, SKCIIEPUMEHT,
MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHE, MMOTPEIIHOCTH U3MEPEHUH, W3MEpUTENIbHbIE MTPUOOPHI, U(pOoBas
nabopaTopusi.

Mamemamuxa: Penienue cucreMsl ypaBHeHui. TpuronoMmerpudeckie QyHKINU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOpBHI M HMX MPOEKIMU HA OCH
KOOpJIMHAT, CJOXEeHHe BeKTOpoB. [IpomsBomubie »sieMeHTapHbIX ¢GyHkuuid. [IpusHaku nog00Us
TPEYTOJIbHUKOB, ONpe/IeJIeHNE TUIOMIAIU IIIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nexTpudeckue SBICHUS B JKUBOW MpUPOAE, KoJieOaTeNlbHbIC JBHKCHUS B KHUBOM
PUPOAE, IKOJOTUUYECKNE PUCKU IPU IPOU3BOJCTBE SJIEKTPOIHEPIHH, DJIEKTPOMATHUTHOE 3arps3HEHUE
OKpY>KaIoIllel Cpefbl, yIbTPa3ByKOBasi JMArHOCTUKA B MEUIIMHE, ONITUYECKHE SIBJIEHUS B )KUBOM NPUPOJE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAUINYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTALTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIN3.

T'eozpagpusn: wmarHuTHBIE TOMIOCA 3€MIIM, 3QJICKW MArHUTHBIX pPyd, (OTOChEMKA 3E€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonoz2us: npuMeHeHre MOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJABUTATENb SKOOH,
reHepaTop MEPEMEHHOIO TOKA, MHAYKIIMOHHAS 1€4b, JMHUU AJIEKTPOIIEpeay, IEKTPOJBUIaTENb, Pajaap,
paauonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBYU-neub, ynpTpa3BykoBas TUAarHOCTHKAa B TEXHHKE,
NPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJHEYHas Oarapes, CIyTHUKOBBIC MPUEMHMKH, sifiepHas
SHEPreTUKa U SKOJIOTMYECKHUE aCIEKThl €€ Pa3BUTHS.
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I[lnanupyembie pe3yJbTaThl 0CBOEHHS MPOrPaAMMBbI N0 (pU3MKe HA YPOBHE CPeIHEr0
o01ero oopasoBaHus

JIN4YHOCTHBIE pe3yabTAaThl

JIudHOCTHBIE pe3ynbTaThl OCBOSHUS y4eOHOTro mpenmMera «Du3uka» JOIKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIuXcCsli pyKOBOJACTBOBATHCS CHOPMUPOBAHHOM BHYTpPEHHEH
MO3ULUEH JTUYHOCTH, CUCTEMOM IIeHHOCTHBIX OPHUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOUIMX  TPAJAULMOHHBIM  LEHHOCTSM  POCCHUHCKOr0  OOIIecTBa, pacliupeHue
JKU3HEHHOT'O OMNbITa U ONbITa JEATEILHOCTH B NPOLECCE pealli3allii OCHOBHBIX HANpaBlIeHUI
BOCIIMTATENbHOM JIeSTEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxkaaHcKoOro BOCHUTAHUS:

cOpPMUPOBAHHOCTh  TPAXJAHCKOM TMO3UIMH  OOy4aromerocss Kak aKTHUBHOIO H
OTBETCTBEHHOT'O YJIeHA POCCUICKOT0 O0IIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEUYETOBEYECKUX T'YMaHUCTHYECKUX U JEeMOKPaTHUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpEcax TIPa)KIaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIPABIICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICIICTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUH C HX
GYHKIMSIMEA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOMN U BOJIOHTEPCKOM IESTENbHOCTH;

2) nmaTpHOTHYEeCKOrOo BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH POCCUNCKON TPAKITAHCKOW MACHTUYHOCTH, TATPUOTHU3MA; IICHHOCTHOE
OTHOULIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JJOCTUKEHUSIM

POCCHICKUX YUEHBIX B 007aCTH (PU3UKH U TEXHUKE;

3) IYyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO IOBEIEHHS; CIHOCOOHOCTDH
OIICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS,

OPUEHTHUPYACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM 4YHCJIE B
JEATEIIbBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJ1a B IOCTPOCHHUE YCTONUMBOTO OyIyILEro;

4) 3CTETMYECKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIIOUasi SCTETUKY HayYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoii HayKe;

5) TpyaoBOro BOCIMTAHUSA:

WHTEpEC K pa3auuHbiM cdepaM TpoPeCcCHOHAIBLHOW ACSITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOM U TEXHUKOH, yMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOODP Oymyiei mpodeccun
Y peaM30BhIBATh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHMUIO M CaMOOOpa30BaHUIO B 00JacTH (U3MKHU Ha
MPOTSIKEHUHN BCEU )KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTHYECKON KYIbTYPhl, OCO3HAHHE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IJIJAHUPOBAHUE U OCYLICCTBICHUE ACUCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUS
1eseld yCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA;

Pacummpenune omnbiTa JAEATETBHOCTH 3KOJOTMYECKOM HANpPABIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 pu3uKe;

7) LEeHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA GU3NUECKON HAYKH;

OCO3HAHHUE LIEHHOCTU HAayYHOU AESITeIbHOCTH, TOTOBHOCTH B Mpoliecce U3y4eHUsl (PU3UKH
OCYHIECTBJIATh MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYyIIIE.
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MeTanpeaMeTHbie pe3yabTaThl

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE Y4eOHbIe 1elCTBUS

ba3oBble jloruyecKue 1eicTBUA:

CaMOCTOSITETIbHO (POPMYNIHpPOBATh M AaKTyalIM3UpPOBaTh NpoOJEeMy, paccMaTpUBaTh ¢
BCECTOPOHHE;

OTIpEe/IETATh 1IeNU JESATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX JOCTHKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B PACCMaTPUBAEMBIX (DU3UUECKUX

SIBIICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MaTePHATLHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHMBATh COOTBETCTBUE PE3YNIHTATOB LIEIISIM,
OLICHMBATh PUCKU MOCIIEACTBUN AEATEIbHOCTH;

KOOPAMHHUPOBATh M BBIONHATH pPabOTy B YCIOBUSIX PEATbHOTO, BHPTYATbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIILJICHHE MTPH PEIICHUH KU3HEHHBIX MPOOIEeM.

Ba3oBble ucciienoBaTeILCKHeE AeliCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMU MOHITHSAMHU M METOJaMH (HU3MUECKOM
HayKH;

BJIQ/ICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIILCKOM U MPOEKTHON JEATENLHOCTH B OOJACTH
¢u3nKH, cocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOMCKY METOJOB pEIIeHus 3aiad
(bu3NYECKOro CoNIepKaHMs, MPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHMUS;

BJIQ/IETh BUJAMH JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEpPIpETaluHu,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CHTYAIHSIX, B TOM YHUCIIE TIPU CO3TaHUU
y4eOHBIX ITPOCKTOB B 001acTH (PU3UKH;

BBISIBJIAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3HpOBaTh 3ajJady, BBIJIBUTaTh
TUNOTE3y €€ pelIeHus, HaXOAUTh apryMEHTHI ISl I0Ka3aTelbCTBa CBOMX YTBEPXKACHUH, 3a71aBaTh
napameTpbl U KPUTEPUU PEILLICHUS;

aHAJIM3UPOBATH MOJTYUYECHHBIE B X0/I€ PEIICHHUS 3314 PE3yIbTaThl, KpUTHUECKU OLEHUBATh
WX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3314 B 00pPa30BaTENbHOM JIEATENILHOCTH, B TOM
YHCcIIe MPU U3yYCHUN (PU3HKH;

JlaBaTh OI[CHKY HOBBIM CUTYAaIlHsIM, OLICHUBATH IPUOOPETEHHBIH OIbIT;

YMETh NMEPEHOCUTh 3HAHUS IO (DU3HKE B MPAKTHUECKYIO 00JIaCTh )KU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JaCTel; BbIIBUTaTh HOBBIE UJIEH,
npeiaraTh OPUTHHAIBHBIC TTOAXO/bI M PEIICHHUS; CTAaBUTh NMPOOIEMBI U 33aJjaud, JOITYCKAIOIIHNe
aIbTEPHATHUBHBIEC PEIICHUSI.

Padora ¢ nndopmanueii:

BJIQ/IETh HABbIKAMH MOJIy4eHHs] HHPOpMaun (PU3HUECKOTO COJAEpKaHHs U3 MCTOYHHKOB
pa3HBIX THUIOB, CAMOCTOSITEIBHO OCYLIECTBIATh IMOMCK, aHalIW3, CUCTEMAaTU3alUI0 |
MHTEPIPETAIo HHPOPMAIIMU PA3IUYHBIX BUJIOB U (DOPM IIPECTaBICHUS;

OILICHUBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIOJb30BaTh CpPEACTBa HH(MOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMHA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AlMOHHBIX 3a/lad C COOJIIOJICHUEM
TpeOOBaHMI 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHns, MPaBoBbIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOW O€30aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOr0 COAEpkKaHHUA B pa3IUYHbIX (GopMaTax C Yy4ETOM
Ha3HAYCHUS UHPOPMAIINH U TIETIEBOU ayTUTOPUH, BEIOMpasi ONTUMATBHYIO (hOpMY MPEICTaBICHUS
U BU3YyaJIU3allUu.

KoMMyHMKaTHBHBIE YHHBePCAJIbHbIE Y4eOHbIe eiCTBHA:

OCYILIECTBJISTh OOIIEHHE Ha YypokKax (U3MKK U BO BHE-YPOUHOM JIE€ATEIHbHOCTH;
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pacro3HaBaTh NPEANOCHUIKA KOH(IUKTHBIX CHUTyallud M CMArYaTh KOH(IIMKTBL, Pa3BEPHYTO U
JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHMSI C UCTIOIb30BAHUEM S3BIKOBBIX

CPEICTB;

IIOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIMBHIYaJdbHOM pabOTHI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yU4ETOM OOIIMX HHTEPECOB,

Y BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJUIEKTHBA,

IIPUHUMATh LIE€JIM COBMECTHOM JESITEIbHOCTH, OpPraHMU30BbIBATH W KOOPAUHHPOBATbH
JIEUCTBUS 10 €€ JOCTHXKEHUIO: COCTABJISITh TUIaH ACUCTBUM, pacpeAessTh POJIU ¢ YUETOM MHEHUHN
YYaCTHUKOB, 00CYKJIaTh PEe3y/IbTaThl COBMECTHOU pabOTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXKIOT0 y4acTHHKA KOMaHIbl B OOLIMIA pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLEHUBATh UACU C IO3MLUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOM 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalUsX,
HPOSIBIISATH TBOPYECTBO U BOOOPAXKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBIE YHHBePCAJIbHbIE YUeOHBbIEe 1elCTBUS

Camoopranusanus:

CaMOCTOSITETTHHO OCYILECTBJISITh MMO3HABATENLHYIO NEATENBHOCTh B 00NacTH (DU3HKH H
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTABUTh M (DOPMYITHPOBATH COOCTBEHHBIC 3a/1auH;

CaMOCTOSITETIHHO COCTaBIISATh IJIAH PEUICHHUS PACYETHBIX M KAYeCTBEHHBIX 33Jad, IJIaH
BBITTOJTHEHHUSI TPAKTUYECKOM paboThl C Y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IIPEAIIOYTCHUN;

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM;

pacIupsITh paMKH Y4€OHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHUIA;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh TIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHHIO M TIPOSIBIICHUIO 3PYAULIMU B 00J1aCTH (PU3HUKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJILHBI HHTE/IEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsiIM, BHOCHTh KOPPEKTHBBI B JIESTEIHHOCTH, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIAJICTh HABBIKAMH ITO3HABATEIBHOW pE(IICKCUH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHIA
Y MBICITUTEJIBHBIX MTPOIECCOB, MX PE3YIHTATOB M OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI pe()IIeKCHUU ISl OIIEHKU CHTYaIluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHHBATh PHUCKH W CBOCBPEMEHHO NPUHUMATh PEIICHUS [0 HX CHIDKEHUIO;
NPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX MPH aHAJU3€e PE3YJIbTATOB JEATCIbHOCTH; TIPHHUMATh
ceOs1, MOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,;

NPUHUMATh MOTUBBI W apryMEHTHI JAPYTHX TPU aHAJIHM3€ PEe3yJbTaTOB NEATCIHHOCTH;
MPU3HABATH CBOE MPABO U MPABO IPYTUX HA OIIUOKH.

B niporiecce qocTHKEHHS TMYHOCTHBIX PE3yIbTaTOB OCBOSHHS IPOTPAMMBI TI0 (PU3HUKE IS
YPOBHSI cpenHero oodmiero oOpa3oBaHUs Y OOYYAIOIIMXCS COBEPIICHCTBYETCS 9MOYUOHAIbHDILL
unmeniexm, MpeAnoaralonmi cOopMUPOBAHHOCTS:

CaMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATIBHOE COCTOSHHE,
BUJICTh HAIIPABJICHUS PA3BUTHsI COOCTBEHHOM SMOITMOHAILHOM Cepbl, OBITh YBEpEHHBIM B ce0¢;

caMOperyJIupoBaHus, BKITFOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIMOCOOHOCTh agalTUPOBAThCA K AMOIMOHAIBHBIM
U3MEHEHUSM U MIPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKEHHIO IEIH U YCIEXy,
ONTHMU3M, HTHUIIMATUBHOCTh, YMEHUE JICHCTBOBATD, ICXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AIMOIIMOHAIBHOE COCTOSHHUE JPYTHX,
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YUUTBIBATh €r0 MPH OCYILECTBICHUN OOIEHHSI, CIIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHMIO;
COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C APYTMMHU
JFO/IEMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(QINKTHL

IIpeamMeTHbIe pe3yabTaThI

K xonmy oOyuennss B 10 kJacce mpenMeTHBIE pe3yibTaThl Ha YIUIYOJICHHOM YpPOBHE
JIOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHHUI:

MMOHUMaTh POJb (U3UKK B OSKOHOMHYECKOW, TEXHOJOTMUYECKOH, JKOJOTHYECKOH,
COLMAIILHON M ATUYECKOi chepax IesiTeTbHOCTH YelloBeKa, poJib U MECTO (DU3UKU B COBPEMEHHOM
HAay4YHOH KapTHUHE MHpa, 3HAYCHHUE OIMCATEIhHOM, CHCTEMATHU3UPYIOIICH, OOBSICHUTEIHLHON H
NPOTHOCTHYECKOW (YHKUUH (pu3nyeckoil TeopuM — MEXaHWKH, MOJIEKYISIpHOM (U3MKH |
TEPMOJIMHAMUKH, POJb (HU3UIECKOW TEOpHUH B (OPMHUPOBAHUHU TPEACTABICHUNU O (PU3NUECKOM
KapTUHE MUDA;

pazianuaTh yCIOBHS MPUMEHUMOCTH Mofeneil (pU3MYecKuX Tell U MpoLeccoB (SBICHUN):
UHepIHMaIbHAs CcHUCTeMa OTcuéra, alCoMOTHO TBEPAOE TENo, MaTepualibHas —TOdYKa,
PaBHOYCKOPEHHOE JBMYKEHUE, CBOOOTHOE TTaIcHHE, a0COIOTHO yripyras nedopmariusi, abCoIOTHO
yrnpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJAEIH Ta3a, >KUIAKOCTH M TBEPAOTO
(KpHUCTAITTMYECKOr0) TeNa, UAealbHbIN Ta3, TOUSUHBINH 3apsi, OJTHOPOIHOE AIEKTPHUUECKOE MOJIE;

pa3nuuaTh yciuoBus (TpaHUIIBl, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOIMii xapakTep (QpyHIaMEHTaIbHBIX 3aKOHOB M OIpPaHMYEHHOCTh HCMOJIb30BAaHMSI YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH MEXaHMYECKHUE MPOIECCHl U SBJICHMSI, UCTOIb3ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI MEXAHWKH (OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUXKCHHS, (OPMYIIbI
KHUHEMaTHUKU PaBHOYCKOPEHHOIO JIBWKEHMsI, mpeoOpa3oBaHus [amuies i CKOPOCTH U
nepeMenieHusi, 3aKoHbl HploTOHA, MpUHLUN OTHOCUTEIbHOCTU ['anmuiesi, 3aKOH BCEMHUPHOTO
TATOTEHUS], 3aKOHbl COXPAHEHMS HMITYJIbCa M MEXaHHYECKOM SHEPTHH, CBSI3b paOOThI CHUIIBI C
M3MEHEHUEM MEXAaHMYECKON DJHEPIUH, YCIOBMSI PpAaBHOBECHsS TBEPAOIO Tela), IpU OSTOM
UCIIOJIb30BaTh MATEMAaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKA3bIBaThb YCJIOBHS IPUMEHUMOCTH
(du3nUecKuX 3aKOHOB: MpeoOpazoBanuii [ anumnest, BTOporo u Tperbero 3akoHoB HpI0TOHA, 3aKOHOB
COXpaHEHUS UMITYJIbCAa U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJIM3UPOBATh W OOBSICHATH TEIJIOBBIE MPOIECCHl M SBJICHHUS, WCIOIB3YS OCHOBHBIC
nosiokeHuss MKT u 3akoHbl MoJIeKyasipHOW (GU3MKH U TEPMOAWMHAMHUKU (CBSI3b JIABJICHUS
UJEAIBHOIO ra3a co CPeIHEH KMHETUYECKOW DHEPIUEH TEIUIOBOIO ABMXKCHMS M KOHLEHTPALMEH
€ro MOJIEKYJI, CBS3b TEMIIEPATYphl BEIIECTBA CO CPEAHEH KMHETUYECKOW SHEPrueu TErmIoBOro
JBWKEHUSI €r0 YacTHIl, CBSA3b JABJICHUS HJCATbHOrO ra3a ¢ KOHIEHTpALUEeW MOJIEKYT U €ro
TeMneparypoil, ypaBHenne MenpaeneeBa—Knamnelpona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHUsl SHEPrUU B TEIUIOBBIX MpOIEccax), NMPU 3TOM HCHOJIb30BaTh MaTEMAaTUYECKOE
BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH ypaBHEeHUsI MenneneeBa—Knaneinpona;

aHAJIM3UPOBATH M OOBSCHATH ANEKTPUICCKHUE SBICHUS, HCIIOJIb3YSl OCHOBHBIE MTOJIOKCHUS 1
3aKOHBI DJIEKTPOAMHAMUKU (3aKOH COXpaHEHHUs 3JIEKTPUYECKOro 3apsna, 3akoH KyoHa,
HNOTEHIUAIBHOCTD 3JIEKTPOCTATUYECKOTO I0JIs, IPUHLUI CYNEPHO3ULNN MIEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3blBas YCJIOBHMS NPUMEHMMOCTH 3akoHa KylloHa, a Takke NpPaKTUYECKH BayKHBIE
COOTHOLIEHMA: 3aKOHbl OMa AJI ydacTKa LeNH U U1 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jlxoyms—Jlenna, mpaBuna Kupxroda, 3akonsr dapazaes 1j1s 3JI€KTpoIIn3a);

OINMUCHIBATh (PU3MUYECKHE MPOIECChl W SBJICHUS, WUCHOJb3Yys BEIWYHMHBL IE€pEeMeIleHHe,
CKOpPOCTb, YCKOpPEHHME, HMIIYJIbC Te€la W CHUCTEMBbI TeEJ, CHJIa, MOMEHT CHJIbI, JaBJIECHUE,
MOTCHI[MAIbHASL DHEPTus, KUHETUYECKas DSHEprus, MeXaHudeckas »JHeprusi, paboTra CHIIBI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIA YIPYIOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrus B3aUMOJIeHCTBHUS Tea ¢ 3eMiEl BOIM3H e€ MOBEPXHOCTH, SHEPTHUS YIIPYTroi nedopMaIiiu
NPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TemIepaTypa Tena, paboTa B TePMOJMHAMUKE,
BHYTPEHHSS SHEPIUsl UJCaTbHOIO OJIHOATOMHOTO ra3a, padoTa WAEaIbHOrO T'a3a, OTHOCUTENIbHAS
BJI&XXHOCTh Bo3ayxa, KIIJ[ wumeampHOro TEMJIOBOrO JIBUTATelNsd; dSJEKTPUYECKOE TOJIe,
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HanpsHDKEHHOCTh  AJIGKTPUUYECKOTO  TOJISI, HANPSOKEHHOCTh MMOJISI  TOYEUHOIo 3apsja WId
3apsYKEHHOT0 11apa B BAKYYME U B AUDJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOIO MOJIs1, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOIBIIKYILAS CUJIA, CUJIA TOKA, HAITPSDKEHKE, MOIIHOCTh TOKA, AJIEKTpUUYECKast
€MKOCTh IUIOCKOTO KOHJIEHCATOPa, CONPOTHBICHHE Y4YacTKa LENU C IOCIEAOBATEIIbHBIM H
napajijieIbHbIM COEIMHEHUEM PE3UCTOPOB, IHEPTHS IIEKTPUUECKOTO MOJIsI KOHAEHCATOPa;

OOBSCHATh OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SIBIICHUI: MEXaHHYECKOe JIBH)KEHUE,
TEIUIOBOEC JBU)KCHHE YaCTHUI] BEIIECTBA, TEIUIOBOE paBHOBEcHE, OpPOYHOBCKOE JIBHIKEHHE,
muddy3us, ucnapeHue, KuneHne U KOHAeHcalusl, IIaBJIeHUe U KpUCTaIUTH3alHsl, HAalpaBIeHHOCTb
TEIJIoNepeaun, »dJICKTPU3aluus TeJ, HSKBUIOTEHIIMAIBHOCTh IMOBEPXHOCTH  3aPSIKEHHOTO
IIPOBOJIHUKA;

MPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHON (DM3MUYECKOW BEIWYMHBI OT JAPYrou C
UCIOJIb30BAaHUEM MPSAMBIX W3MEPEHM, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHPOBATH
pe3ynbTaThl TMOMYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYUH B BHIE TPapUKOB C Y4IETOM
a0COMIOTHBIX MOTPELTHOCTEN U3MEpEHUil, [ieNlaTh BBIBOAbI 10 PE3Y/IbTaTaM HCCIeI0BaHUS;

MPOBOJUTHL KOCBEHHBIC M3MEpeHUs (U3MUYECKUX BEIWYHMH, IPU ITOM BEIOUPAThH
ONTHMAJbHBI METOJl M3MEpEHUs, OLICHWBATh A0COJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOJUTH ONBITHI 110 MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: IUIAHUPOBATh SKCIEPHUMEHT,
coOupaTh SKCIEPUMEHTATIBHYIO YCTAaHOBKY, aHATM3UPOBAThH MOJYYEHHBIC PE3YyJIbTaThl U JIENaTh
BBIBOJI O CTATYCE MPEI0KEHHOM TMIIOTE3HI;

coOMroaTh mpaBuiIa 0E30MacHOr0 TPyAa MpH TPOBEIACHUM WCCIEAOBAHUN B paMKax
y4eOHOr0 IKCIePUMEHTa, IPAKTUKyMa U y4eOHO-HCCIIeI0BAaTENbCKOM U MPOSKTHOMN IE€ATENbHOCTH
C MCTIOJIb30BAHNEM M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS;

pemarh pacyéTHBIE 3a7a4i C SIBHO 3aJaHHOW M HESIBHO 3aJIaHHOW (PM3HUYECKOW MOJIEIBIO:
Ha OCHOBAHMHU aHAIM3a YCIIOBHS OOOCHOBBIBATH BBIOOP (DM3NYECKON MOJENH, OTBEYAIOLICH
TpeOOBaHMSIM 33]]aud, IPUMEHSTH (YOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl (PU3MUYECKUX
TEOPU TP UCTIONB30BAHUU MAaTeMaTHUYECKUX METOJIOB PeLIEeHUs 3a7a4, IPOBOJUTH pacUEThl Ha
OCHOBAaHMM HMEIOIIMXCA [AaHHBIX, AHAIW3UPOBATH PE3YJIBTATHI M KOPPEKTUPOBATh METOJIBI
peuieHus ¢ y4€ToM MOJIyYeHHBIX pPe3yIbTaToB;

peliaTh KayecTBEHHbIE 3a/1ayM, TpeOyrollue MPUMEHEHUs 3HAHUN M3 Pa3HbIX pa3/esioB
Kypca QU3UKH, a TAKKE HHTETPAIlUN 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA:
BBICTPAWBAaTh JIOTMUYECKYIO IIEMOYKY pACCyKIECHHH C ONOpOM Ha U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PH3UUECKUE SBIICHHUS,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JJii OOBSCHEHHS OCHOBHBIX IPUHIUIOB PabOTHI
U3MEPHUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOJIUTHh MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTUE TEXHUKU M TEXHOJIOTU;

aHAJIM3UPOBATh M OIIEHUBATh MOCJEACTBUS ObITOBOM M MPOU3BOJICTBEHHON /EATEIbHOCTH
YelIOBEKa, CBSI3aHHON C (DPM3MYECKUMH IMPOIECCaMH, C MO3UIMHA IKOJIOTUYECKON 0e30MacHOCTH,
MPEACTABICHUN O PalMOHAIBHOM IPHUPOAOIOIB30BAHUHU, 4 TAKXKE PAa3yMHOM MCIOJb30BAHUU
JOCTUKEHUN HAYKH U TEXHOJOTHUH JIIsl TATBHEHIIIETO Pa3BUTHS YEIOBEYECKOr0 OOIIEeCTBA;

MPUMEHSATh PA3IMYHBIE CIIOCOOBI paboThl ¢ MHpOpManUen (HU3UIECKOTO COAEP)KaHUS C
UCIIOJIb30BAaHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTUH, MpH ATOM HCIOJIH30BATh
COBpeMEHHbIe HMH(OPMALMOHHBIE TEXHOJOIMU JIsl TOHMCKa, MepepaboTKU U MpeabsBICHUS
yueOHOW W HAYYHO-TIONMYJISpHON wWH(DOpPMANUK, CTPYKTYPUPOBAHHUS W HUHTEPIpPETAINH
uH(bOpMaIH, MOTYYEHHOMN U3 pa3INYHbIX HCTOUHUKOB, KpUTHUECKU aHATU3UPOBATH MOTy4aeMyIo
uHPOPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIIMXCS 3HAHWMA, TaK U Ha
OCHOBE aHaJIN3a UCTOUYHHKA HHPOpMAINH;

MpOSIBJISITH ~ OpPraHU3allMOHHBIE W [O3HABATENbHBIE YMEHHUS  CaMOCTOSITEIbHOTO
npuoOpeTeHns HOBBIX 3HAHMM B  Mpolecce BBIOJHEHHS MNPOEKTHBIX U y4eOHO-
HCCIIEZIOBATEIbCKUX Pa0oT;

paboTarh B rpymIe ¢ UCIOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, TUIaHUPOBATh PadoTy
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TpYIIibl, paluOHAJIILHO PAaCHpCACIIATE ACATCIBbHOCTb B HCCTAHAAPTHBLIX CUTyallUAX, aJCKBATHO
OILICHMBATh BKJIA]l KAXKIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MPOOIIEMBI;

OPOSIBJIATE ~ MOTHMBalMI0 K  Oyaymed  npoecCHOHAIBHOW — JIEATENBHOCTH IO
CIEIUATBHOCTAM (PU3UKO-TEXHUUECKOTO TTPODHIIA.

K xonmy oOyuenmst B 11 kJacce mpeaMeTHBIE pe3yibTaThl Ha YIUIYOJICHHOM YpPOBHE
JIOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHHUIA:

MMOHUMATh POJIb (PU3UKUA B IKOHOMHYECKOH, TEXHOJIOTHUECKON, COIMATbHOM U ITHYECKON
cdepax IesITeTbHOCTH YeJI0BEKa, POJIb U MECTO (PM3MKU B COBPEMEHHOM Hay4yHON KapTHHE MHpa,
POJIb ACTPOHOMUU B PAKTHUYECKON ACSITEIIbHOCTH YEJI0BEKA U TATbHEHIIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, 3HAYCHHUE OMUCATEILHON, CUCTEMAaTHU3UPYIOLIEH, 00BbICHUTEIBHON U POTHOCTHYECKOM
byHKIM (U3NYeCKOW TEOpUr — BJIEKTPOJWHAMHUKH, CHEIUATBHOW TEOPUH OTHOCHUTENBHOCTH,
KBAaHTOBOW (DM3UKH, POJIb (PU3NUECKON TeOpuH B (POPMHUPOBAHUM MPEACTABICHUN 0 (HU3NIECKOi
KapTHHE MHpa, MECTO (pU3MUECKOil KapTHHBI MUpPA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX NPEACTABICHUN O IPUPOJE;

pazianuaTh yCJIOBHS MPUMEHUMOCTH Mofeneil (pu3MYecKuX Tell U MpoLeccoB (SBICHUN):
OJTHOPOAHOE DJIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE IIOJIs, TapMOHHYECKHE KOoJieOaHus,
MaTE€MaTUYECKUN MAsATHUK, WICANbHBIA MPYXUHHBI MAasSTHUK, TapMOHMYECKHE BOJIHBI,
U7caTbHBINA KOJleOaTeIbHBINH KOHTYpP, TOHKAsS JINH3a, MOJIENIeH aToMa, aTOMHOTO siJipa U KBAaHTOBOU
MOJIENIN CBETA;

pa3nnyaTth yCioBHs (IPaHULbI, 00IaCTH) IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHUMATh
BceoOIMii xapakTtep (QpyHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTh UCMOJIb30BAHMSI YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh M OOBSACHATH AJIEKTPOMATHUTHBIE MPOLECCHl M SBJICHUS, HCIIONb3Ys
OCHOBHBIE TOJIOXEHHSI U 3aKOHBI JIEKTPOJNHAMUKU M CIELHMATIBHONW TEOPUU OTHOCUTEIBHOCTU
(3aKOH COXpaHEHHUs OJIIEKTPUUECKOTro 3apsAna, cuia Awmmepa, cwia JlopeHna, 3akoH
JIEKTPOMAarHUTHOM MHIyKIuM, mnpaBwio Jlenna, cBa3p OJIC caMOMHAYKLIMHM B 3JIEMEHTE
3JIEKTPUYECKON LEMU CO CKOPOCThIO M3MEHEHMS CHIIBl TOKA, IMOCTYJAThl CIELUAIBHON TEOPUHU
OTHOCUTEIBHOCTU DUHILITEHHA);

aHAJIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLIECCHl U SIBJICHMS, UCHOJb3YS MOJIOKEHHUS
KBaHTOBOM (u3uKku (ypaBHeHHe DWHINTEHHA JU1a GoTod(dderTa, MepBblii U BTOPO MOCTYIATHI
bopa, mnpuHmMm cooTHomieHUs1 HeompenenéHHocTel [eiizeHOepra, 3aKOHBI COXPaHECHUS
3apsAJ0BOr0 MU MAaCCOBOT'0 YHCEN M SHEPTUU B SIIEPHBIX PEAKLUAX, 3aKOH PaJIMOaKTUBHOIO pacrnana);

ONHUCHIBaTh (PU3UYECKHE MPOLIECCHl M SIBJICHUS, WUCIOJB3YS BEIMYMHBI: HANpPSKEHHOCTD
NIEKTPUYECKOIO IOJIS, IOTEHIMal 3JIEKTPOCTaTUYECKOIO IOJs, PAa3HOCTh IOTEHIUAJIOB,
3JEKTPOJABMKYILAs CUJIA, WHAYKIMS MAarHUTHOTO IIOJIsl, MarHUTHBIA IOTOK, cuja Amriepa,
MHAYKTUBHOCTD, 3JIEKTPOIBUIKYIAs CUJIa CAMOMHIYKIIMH, SHEPT Ul MArHUTHOT'O M10JIS1 IPOBOAHUKA
C TOKOM, PEISITUBUCTCKUN UMIYJbC, IMOJIHAS SHEPrHsi, SHEPrHsl MOKOS CBOOOJHOM YaCTHIIBI,
SHEPTUs U UMITYJIEC (POTOHA, MACCOBOE YMCIIO U 3aPA] Aapa, SHEPTHUS CBS3U SIPa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUs (U3MYECKUX SBIICHUW: DJICKTPOMarHUTHAs
UHJIYKIHS, CAMOMHIYKIIMS, PE30HAHC, UHTep(PEpEHIMs BOJIH, AU(PPAKLUUs, AUCIEPCHS, TOIHOE
BHYTPEHHEE OTpakeHue, (ortodnexkrpudeckuii agpdekt (porodddekr), anbda- u Gera-pacrassl
sa1ep, raMMa-u3JIydeHue saep, Gu3nvecKue MPUHIUIBI CIIEKTPATbHOTO aHaTu3a U paboTHI J1azepa;

ONpENENATh HaIlpaBJICHUE WHIAYKIUM MAarHUTHOTO IIOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuiel Jlopenua;

CTPOUTDH U300pa’keHUE, CO3/1aBAEMOE MIIOCKUM 3€pPKajioM, TOHKON JIMH30M, U pacCUUTHIBATh
€ro XapaKTepUCTHKHY;

MIPUMEHATh OCHOBOIIOJIAralIe ACTPOHOMUYECKUE IOHATUS, TEOPUHM M 3aKOHBI IS
aHanM3a u 00bsICHEHUS (PU3NIECKUX MPOLIECCOB, IPOUCXOIIUX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX,
B MEKTAJIAKTHUECKON CpeJie; TBMKEHUST HEOSCHBIX T, SBOJTIONNHU 3BE3T M BeeneHHOM;

MPOBOJUTH HCCIENIOBAHUWE 3aBUCUMOCTEH (PU3MUYECKMX BEIUYMH C HCIOJIb30BaHHEM
OpSIMBIX W3MEPEHHUH, TMpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pE3yJIbTaThl

24



MOJY4YEHHON 3aBUCUMOCTH (PU3MUECKMX BEIMYMH B BHJE TIpapUKOB C Yy4ETOM aOCONIOTHBIX
HOTrPEIIHOCTEN N3MEPEHUH, AeaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOJUTH KOCBEHHBIE HW3MEpEHUs (U3MUECKUX BEIWYMH, NpU 3TOM BBIOMpATh
ONTUMAJIBHBII METOJ WM3MEpEHHUs, OLIEHUBATh AOCOIIOTHBIE M OTHOCHTENbHBIE MOTIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHUIl;

IIPOBOJUTH OMBITHI MO NMPOBEPKE MPEITI0KEHHON IMIIOTE3bl: IUNIAHUPOBATh IKCIEPHUMEHT,
coOHMpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJIyUYCHHBIE PE3yJbTaThl U JeNaTh
BBIBOJ O CTaTyce MPEeAJIOKEHHON IMITOTE3bI;

OIMCHIBATh METO/IBI MOJTyYSHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

coOyofaTe MpaBwia OE30MacHOTO TpyJda NpH IPOBEICHUM MCCIENOBaHUM B pamKax
y4eOHOTr0 IKCIIEPUMEHTA, MMPAKTHUKYMa U Y4eOHO-HCCIIE0BAaTeILCKON 1 IPOSKTHON AEATEIEHOCTH
C MCIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U 1a00paTOpHOro 000pya0BaHMUS;

pemarb pacu€THBIC 3aJa4y C SIBHO 3a/IaHHOM M HESBHO 33JaHHOU (U3MUECKON MOJEIbBIO:
Ha OCHOBAHUM aHaM3a yCJIOBUS BBIOMpATh (PU3MUYECKHE MOJENH, OTBEUArOIIUEe TPeOOBaHUIM
3aauu, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3MUYECKUX TEOPUN MPH
UCIIOJIb30BaHUN MaTEMaTHUYECKHX METO/OB PEIIECHHs 3a/1ad, IPOBOAUTH PAcYEThl HA OCHOBAHUU
UMEIOIUXCS TaHHBIX, aHAIU3UPOBATh PE3YIIbTAaThl 1 KOPPEKTUPOBATH METOIbI PEIICHHS ¢ YIETOM
HOJY4YEHHBIX PE3Y/IbTATOB;

pemarh KayecTBEHHbIC 3a/aud, TpeOyrole MPUMEHEHNUs 3HAHMHA M3 Pa3HbIX Pa3eiioB
Kypca (pU3MKH, a TaKXKe MHTErpalliy 3HaHUH U3 IpyruX NpeMETOB €CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPAaUBaTh JIOTUYECKYIO IIETIOYKY PpACCY’)KJCHMH C OINOpPO Ha H3y4EeHHBbIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIsI OOBSCHEHHS OCHOBHBIX MPHUHIMUIIOB PaOOTHI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJOIMUYECKHX IPOLIECCOB;

MPUBOJIUTH NMPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHUE IIPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLEHUBATH MOCIEACTBHS OBITOBOW M MPOM3BOJCTBEHHON JEATEIBHOCTH
YEJIOBEKa, CBSI3aHHON ¢ (DPU3UYECKUMHU TPOIECCaMU, C MO3UIMN IKOJIOTMUECKONW O€30MacHOCTH,
NPEACTaBICHUI O palMOHATBHOM MPUPOAONOIb30BAaHUM, a TAKXKE PasyMHOM HCIHOJIb30BAaHUH
JOCTHKEHUH HAYKU M TEXHOJIOTUH JUIs JalbHEHIIIEro pa3BUTHS YEIOBEYECKOT0 OOIIECTBA;

NPUMEHSTh pa3IMyHble CIOCOOBI PabOTHl ¢ MH(pOpPMAIUel (HU3UIECKOTO COICPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHM, NpPH 3TOM HCIOJIb30BaTh
COBpEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHHM JJsi TOWCKA, MEPepadOTKU U TPEIbsIBICHHS
y4eOHOM ¥ HAy4YHO-NOMYJSAPHOH HHGPOpPMALMHU, CTPYKTYpPUPOBaHHUA M HHTEPIPETALUU
UH(OPMAITUH, TOTyYCHHOM U3 Pa3TUYHBIX HICTOYHUKOB, KPUTHUYECKH aHAJTM3UPOBATH MOTYYaeMYIO
UH(QOPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCSA 3HAHWM, TaK U Ha
OCHOBE aHaJIM3a UCTOYHMKA MH(DOpMAIIH;

IPOSIBJIAT ~ OPraHM3AaLMOHHBIE M II03HABAaTEIbHbIE YMEHHUS  CaMOCTOSATEJILHOIO
npuoOpeTeHHuss HOBBIX 3HAHMH B MpOIlecce  BBHIMOJHEHHUS TPOEKTHBIX M Y4eOHO-
HCCJIEIOBATEILCKUX padoT;

paboTaTh B IpyMIIe C UCTIOJIHEHUEM PA3ITUUHBIX COIMAIBHBIX POJIeH, IIIaHupoBaTh padoTy
IPYIIIbl, PALMOHAIBHO PACHpPENENATh JEATENbHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJCKBaTHO
OLIEHMBATh BKJIAJl KQKIOTO M3 YYaCTHUKOB IPYIIIBI B PELLICHUE pAaCCMaTPUBAEMOM MPOOIIEMBI;

OpOSIBJIATE ~ MOTHMBaLMIO K  Oyaymed  OpoecCHOHAIBHOW — IEATENBbHOCTH IO
CHEIHUATBFHOCTAM (U3UKO-TEXHIHUECKOTO MPOQHIIs.
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Temarnueckoe miianuposanue 10 Kiace

Taoauua 1.

n/n

Tema paznena

Kommu
€CTBO
JacoB

IIporpammHoOe coneprkanue

OCHOBHBIE BHJIBI IeATETFHOCTH 00yJarOImnXCs

dopma
KOHTD
oJist

HP3O

Pasznen 1. Hayunbrii

METOA MO3HAHUA NPUPOABI

1.1

Hayunslit meton
TIO3HAHUSA
TIPUPOJIBI

6

®dusnka — (QyHIaMeHTaNbHAsS HAayKa O HPHUPOJC.
Hayunsrit METOJ MO3HAHHUSA U METOIbI
HCCIICTOBAHUSA (u3nIecKux SBIICHUM.
OKCIIEpUMEHT W TeOopHs B IIpoIiecce MO3HAHUS
npupoabl. HabmoieHne uaKCIepuMeHT B (pU3MKe.
CrocoObl  m3MepeHuss  (U3MYECKHX  BEIMYWH
(amamoroBele W UUQPOBBIE H3MEPUTEITHHBIE
pUOOPHI, KOMITBIOTEPHBIC TATYUKOBBIC CHCTEMBI).
[MorpemHocTr w3MepeHU (HUINUCCKUX BEIUUHH
(abcomoTHAst ¥ OTHOCHUTENbHAs). MoenpoBaHue
(u3nYeCKUX SIBICHUIN MPOIECCOB (MaTepUalIbHAS
TOYKa, aOCOJIOTHO TBEPAOE TENO, WICATbHAS
JKUJKOCTb, WACANBHBIM Ta3, TOYEUYHBIA 3apsim).
I'mnore3a. ®usnyeckuii 3aKO0H, TpPaHUIBI €T0
npuMennMoctu. Puznueckas teopusi. Posb u mecto
¢u3uku B HopMHUpPOBAHIH COBPEMEHHOW HAy4HOU
KapTHHBl MHpa, B TMPAKTHICCKON AEATEIHHOCTH
Troaeu

VYuactue B JHMCKycCMM O pOJHM (PU3NYECKOW TEopuu B
(hopMHUpOBaHHUH MIPEACTABICHUHN 0 PU3NIECKON KapTHHEMHPA,
MecTe (U3MYECKOW KapTUHBI MHpa B 00mEM psay
COBPEMEHHBIX CCTECTBCHHO-HAYYHBIX  IIPEICTABICHHHA O
npupoje. V3ydeHne TOHATHH «THIIOTE3a», «PUINICCKUI
3aKOH», «(pm3mueckas Teopus». PaccMOTpeHHe TpaHUI]
MIPUMEHUMOCTH(PUZNIECKUX 3aKOHOB. CpaBHEHHE U3MEPEHUI
(U3NYECKUX BEIMYMH MPU IIOMOIIHA aHAJIOTOBBIX H IIU(PPOBBIX
N3MEPUTENBHBIX TPUOOPOB, HAIIPUMED, TPHU U3MEPEHUH CHIIBI
TOKa MHANPSDKEHHUS B LENH HNOCTOSHHOI'O TOKA NP MOMOIIH
aHAJOTOBBIX M IMQPOBBIX HM3MEPUTEIBHBIX HPUOOPOB.
OcBoeHHEe CcHOCOOOB OIIEHKH IOTPEITHOCTEH HM3MEpEHHH.
OcBoeHHE OCHOBHBIX IPHEMOB paboTel c HU(pOBOH
nmaboparopueid 1o (U3HWKE, HANMpUMeEp, MPH HW3MEPEHUH
(U3NIECKUXBEITMYNH ITPH TOMOIIN KOMITBIOTEPHBIX JaTIYNKOB

Hroro no pazueny

Pa3nmen 2. MexaHnka

2.1

Kunemartnka

10

Mexanmgeckoe  nBwkeHHe. OTHOCHTENBHOCTH
MeXaHHdeckoro aBmxeHnsa. Cucrema OTCuéta.
[Ipssmast 1 oOparHas 3ajadyu MexaHWKH. Pagmyc-
BEKTOp MaTepHAIFHON TOYKH, €r0 IPOEKINU Ha OCH
cucteMbl KoopauHat. Tpaekropus. [lepemenenue,
CKOpPOCTh  (CpelHsii  CKOPOCTb,  MTHOBEHHas
CKOpPOCTh) U YCKOPCHUE MATCPUANBEHOW TOYKH, MX
MIPOEKIMHU Ha OCH CHCTEeMbI KOOpAHHAT.CloKeHue
nepeMereHui u CIOXEHUE CKOpOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOETPSIMOJIMHEHHOE

IIpoBenenne KOCBEHHBIX U3MEPEHUUMIHOBEHHOW CKOPOCTH U
YCKOpEHHS Tejla, B TOM YHCIE YCKOPEHHS CBOOOTHOTO
Ma/ICHUs], TIPOBEJCHNE MCCICAOBAHHSA 3aBHCHMOCTEH MEXIY
¢u3MdecKUMH  BEeIMYMHAMH (IIyTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM  [BI)KCHHH,  Ilepuoja  OOparieHus
KOHHYECKOTO MAasTHHKA OT €ro IapaMeTpoOB) M OIBITOB IO
MpPOBEpKE TMPEIJIONKEHHOW  THUMOTE3bl  NpPU  HU3YYECHUH
PaBHOYCKOPEHHOTO MPSMOJMHEHHOTO BUXKECHHUS, BUXKEHUS
Tena, OpPOIICHHOTO TOPHW30HTANBHO, JBIKCHHS Tella II0
OKPYXXKHOCTH C TOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO.

Yuer ckopoctu
IIPU JIBHKCHUU
TPaHCIIOPTA U B

A
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JIBIOKCHUE. 3aBUCUMOCTh KOODPIUHAT, CKOPOCTH,
YCKOpPEHHS W IyTH MAaTepHaJbHOH TOYKH OT
BpeMeHH H uX rpaduku. CBoOOIHOE TaJCHHUE.
Yckopenue cBoOOTHOTO TafieHus. [IBrmkeHne Tena,
OpomieHHOTO  TOA  YIJIOM K  TOPU3OHTY.
3aBHCHMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHHUS
MaTepHATFHON TOYKH OT BPEMEHH U MX IPpa(uKH.
Kpuonuneiinoe JIBUKEHUE. JBu>xenue
MaTepUATbHON TOYKH MO0 OKPYXKHOCTH. YTJIOBas U
JUHEWHas  ckopocTh. Ilepwoxm W yacrota
oOpareHus. LenTpoctpeMuTenbHoe
(HOpManbHOE), KacaTesibHOe (TaHTeHIMAIbHOE) U
MOJTHOE  YCKOPCHHE  MATEPUANBHOW  TOYKH.
TexHuyeckne yCTPONCTBA U TEXHOJOTHYECKUE
MPOIECChl:  CHUIOMETpP, [IBIKCHHE CHapAIOB,
LIETIHbIE, HIecCTepEHYAThie U PEMEHHBIC Iepeaayn,
CKOPOCTHBIC JTH(THI

OmnpenencHre aOCOMOTHBIX U OTHOCUTEIBHBIX OTPEIIHOCTEH
n3MepeHuit  ¢usmdeckux  BenmuuuH. OIGHKa  TpaHUI]
norpemrHocTeid. M3ydeHue Mojenu CHUCTEMBI OTCU€Ta,
CpaBHEHHE MYTEH, TPAEKTOPUN, CKOPOCTEH ABUKEHHUS OJHOTO
1 TOTO JKETeJa B pa3HBIX CHCTEMaX OTCUETA.

AHanu3 pasHbIX CHOCOOOB  WCCIEAOBAaHUS JIBYKCHHUHU.
PaccmoTpenne mpenenpHOTO  Iepexofa W - HU3MEepeHue
MIHOBCHHO# ckopocTd. MonenupoBaHue mnpeoOpa3oBaHus
JIBWKCHUU C HCHOJNB30BAHUEM MEXaHU3MOB, H3yUYCHHE
npeoOpa3oBaHus YIIIOBOH CKOPOCTH B PEAYKTOPE.

AHanu3 HampaBliCHHS CKOPOCTH TPU  JBHKCHUH IO
OKpY)XKHOCTH. PelieHre pacuéTHBIX 3a7a4 C SBHO3aaHHON U
HESIBHO 33JJaHHOM (PU3UYCCKOW MOJEIBIO C MCIOJIh30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMyJT KHHEMAaTWKH. Perrenne
Ka4eCTBEHHBIX 3a/a4, TPEeOYIOUINX MPUMEHEHHUS 3HAHHH 110
knHeMatrke. OOBsICHEHHE YCTPOWCTBA U IPUHIIAIIA ASHCTBHS
CIIIIOMETPA, IETHBIX, MIeCTepEHYATHIX U PeMEHHBIX TIepead,
CKOpPOCTHBIX JHU(GTOB. OOBSICHEHHE ABWKCHHUS CHapSIOB.
OmnpezneneHne yCIOBHH MPUMEHUMOCTUMOAETCH HU3NIECKUX
Tel W TPOLECCOB (sBJIEHUH): MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE  JBH)KCHUE,  CBOOOIHOC  TaJCHHE.
BrinonHeHne y4eOHBIX 3alaHUil HAa aHAIN3 MEXaHUYECKHUX
MpOLIECCOB (SIBJCHUI) C  HCHOJB30BAHUEM  OCHOBHBIX
MOJIOXKCHUA ¥ 3aKOHOB KHUHEMATHKU: OTHOCHUTEIBHOCTh
MEXaHUIECKOTO JIBIDKCHUS, (GhopMynBl  KHHEMAaTHKH
PaBHOYCKOPEHHOTO JBIXCHHS, Ipeodpa3zoBanus [ ammmesmis
ckopoctu U nepemetnenus. Mcnonp3zoBanue IT-rexHonoruit
pu paboTe ¢ TOTMOTHUTETFHBIMI HCTOYHUKAMA HHPOPMALTIH
10 TeMe, NX KPUTHYCCKIH aHAJN3 U OLIEHKaJOCTOBEPHOCTH

2.2

JmaaMuka

10

ITepsoiii 3akon HeroToHa. HEpLIMaIbHBIE CUCTEMBI
orcu€ra. I[lpuHnun ortHocuTenbHOCTH [anumnes.
Heunneprnuanbhsie CUCTEMBI oTcuéra
(onpenenenue, npumepsr). Macca Ttenma. Cuina.
Ipunnun cynepno3uuuu cuia. Btopoit 3akoH
Herotona nst maTepuanbHoit Touku. Tpetuit 3akoH

HproTona mniss martepuanbHBIX TOYEK. 3aKOH
BCEMHUPHOTO TATOTEHUS. DKBUBaJICHTHOCTh
IpaBUTAIMOHHOW W WHEpTHOH Maccel. Cuia

TSOKECTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOIHOTO
MaJieHNsi OT BHICOTHI HAJl TOBEPXHOCTHIO IIAHETHI U
0T reorpaduIecKoi MUPOTHL. J[BrkeHe HeOSCHBIX

IIpoBenenne KOCBEHHBIX U3MEPEHUUPABHOAEHCTBYIOMIEH CHII
n  kodpdunmeHTta TpeHUS  CKOJBKEHHUS, IPOBEICHUE
HCCIICIOBAHMS 3aBUCHUMOCTEH (DU3MYCCKUX BEIHYMH (CHII
YOPYTOCTH, BO3HUKAIOIMINX B MPYXUHE H PE3MNHOBOM 00pasIie,
OT X Je(pOopMalrHi) U OMBITOB 110 MPOBEPKE MPEIIOKCHHOMN
THIIOTE3bI IPH W3YYCHUM JBIDKCHHS Opycka MO HAKIOHHOM
IUTOCKOCTH, JABMDKCHHS CUCTEMBI CBSI3aHHBIX TEJ, e OpMauu
ten. OmpeneneHue  aOCONIOTHBIX W OTHOCHTEIBHBIX
MOTPENIHOCTeW M3MepeHnit (u3mdecknx BenwdnH. OIeHKa
TpaHHIl TOTPEIIHOCTeH. MccnenoBanue ABIKEHUS CHCTEMBI
TN, CBSI3aHHBIX HHUTHIO, TEPEKUHYTOH depes JIETKUi OJIOK,
JIBIDKEHUS] OpycKa MO HAKJIOHHOHM TUIOCKOCTH C IEPEeMEHHBIM
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Ten U ux cnyTHUKOB. 3akoHbl Kemnepa. Ilepas
KocMudeckass ckopocTh. Cuia ympyroctd. 3akoH
I'yka. Bec Tema. Bec Tena, aBmxymierocs c¢
yckopenneM. Cmita Tpenus. Cyxoe Tpenue. Cuima
TPEHHSI CKONBXEHUS ¥ CHJIa TPEHUS IIOKOS.
Koaddunment tpenns. CuiiacomnmpoTUBIECHUS TPU
IBIDKCHUU TelNa B JKUAKOCTH WM rase, eé
3aBUCUMOCTh OT  CKOPOCTH  OTHOCUTEJIbHOTO
JIBUOKECHUS. HaBnenue. TI'mapocraruyeckoe
nasnenue. Cuna  Apxumena.  TexHuueckue
YCTpOMCTBA U TEXHOJIOTMUECKHE IPOLECCHI:
IO IIIATHUKH, JIBIDKCHUC HCKYCCTBEHHBIX
CITyTHUKOB

KO3 (PHUIHEHTOM TPEHHS,IBUKCHUS IPy3a Ha Bally C TPCHHEM.
HaGmionenue  IBWKEHHS Tel B MHEPUUMAIBHBIX U
HEMHEPUHAIbHBIX CHCTeMaxX OTcuYéra, HANpUMep, KaueHHs
JBYX LWIAHAPOB WM IIAPOB Pa3HON MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHTEIIbHO HEHHEPIHAIbHOH  CHCTEMBI
otcuéra. M3ydeHue meHTPOOSKHBIX MeXaHH3MOB. CpaBHEHHE
CHIl TpPEHHsl TIOKOsl, Ka4deHUs W CKOIbXeHHs. PerieHue
pacuéTHBIX 3aJad C SBHO 33JaHHOW M HESBHO 3aJaHHOU
(U3nUYeCcKOil MOJICIBIO C HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 popMyJ1 KHHEMATHKH U TUHAMHKH. PellieHre KaueCTBEeHHBIX
3aa4, TPEOYIOMIMX MPUMEHEHHs 3HAHWN MO KUHEMAaTUKE U
nuHamuke. OOBsICHEHUE YCTPOICTBA WM MPHUHIHUIA ICHCTBUSA
noMMHUKOB.  OOBSICHEHHE JBUKCHUS HCKYCCTBEHHBIX
cnyTHukoB. OrpeneneHue ycJioBUi MPUMEHUMOCTHMO/IeIeH
(u3uyecKkux Ten M TPOIECCOB (SBICHUH): HWHEpIHATbHASL
cucreMa oTcuéra, MarepuaibHas TOYKa, aOCONOTHO yrpyras
nedopmanus. BeimosiHeHWe ydeOHBIX 3aJaHUN Ha aHaIu3
MEXaHWYECKHX IIPOIECCOB (SIBJICHHI) C WCIOIH30BAaHHUEM
OCHOBHBIX IOJIO)KEHHH U 3aKOHOB JAMHAMUKH: TPH 3aKOHA
HeroToHa, mOpWHOUO OTHOCUTENbHOCTH [ amuies, 3aKoH
BCEMHUPHOI'0 TATOTeHHs. Pabora B rpymnmax npu o0CyKICHUN
BOIIPOCOB MEXKIIPEIMETHOTO XapakTepa(Hampumep, 1Mo TeMe
«/IBHKEHUE B IPUPOIEC»)

23

CraTtuka
TBEpIOTOTENA

AbcomoTtHo TBEpHOe Teno. IlocTymarenbHOoe U
BpallaTeIbHOE ABMKEHHE TBEPAOTO Tena. MoMeHT
CHITBI OTHOCHTENFHO OcH BpareHus.[lneqo cuisr
CrnoxeHne CHJI, MPUIOKECHHBIX K TBEPIOMY TETy.
Lentp Tsxectn Tena. YcIoBUA paBHOBECHS
TBEPHOrOo Teya. YCTOWYMBOE, HEYCTONYHMBOE,
Oe3pazmaHoe paBHOBECHE. Texuuueckue
YCTPOWCTBA ¥  TEXHOJOTHYECKHE MPOIECCHI:
KpPOHIITENHH, CTPOUTENBHBIA KpaH, peméTyaTbie
KOHCTPYKLUHU

[IpoBenenue wucciaenoBaHUS YCIOBUNH paBHOBECHUS TBEPIOTO
Tela, MMEIIIET0 OCh  BpalleHHs; KOHCTPYUPOBaHHUE
KpPOHIITEHHOB M  pacu€T CUJl  YOPYrOCTH; HU3Yy4YEHHUE
YCTONYMBOCTH TBEPJIOTO TEJA,UMEIOIIETO IUIOIAAb OMOPHI.
Pemiennie pacu€THBIX 3a7ad C SIBHO 3aJaHHOM W HESBHO
3alaHHOW  (U3MUYECKON MOMENBI0 C  HUCIOJIh30BAaHHUEM
OCHOBHBIX 3aKOHOB H (opmyn cratuku. Permenue
Ka4eCTBEHHBIX 3a/a4, TPEeOYIOUINX MPUMEHEHHS 3HAHHMH 110
cratuke. OOBSCHCHHE YCTPOWCTBA W MPUHIIUIIOB ACHCTBUS
KpOHILITEHHA, CTPOUTENBHOIO  KpaHa, peméTyaThix
KOHCTpyKuui.  OmpezneneHue  yCIOBUM  MPUMEHUMOCTH
Mojenel pU3NIecKuX Tel: abCOIIOTHOTBEPAOE TEIO.
BrInonHeHNe y4YeOHBIX 3aJaHMi HA aHAJIH3 MEXaHWYCCKHX
MPOIIECCOB  (SBJICHUN) C HCIOJIB30BAHUEM OCHOBHBIX
MOJIOKCHWH ¥ 3aKOHOB CTAaTUKH: YCJIOBHSA paBHOBECHS
TBEPJIOTO TeJa

Pa6ora
MEXaHU3MOB Ha
CTpoiikax u
TIPEATTPUATHSIX
ropona
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2.4

3aKOHBI
COXpaHCHHS
MEXaHUKE

B

10

UmMnynbe  MaTepuaibHOW  TOYKH,  CHUCTEMBbI
MaTepHaNbHBIX TOYeK. LleHTp Macc cuCTeMBI
MaTepHANBHBIX TOYEK. TeopemMa O JABWKCHHUU
meHTpa wmacc. Mmmynmsc cuibl W W3MEHEHHE
UMIyJbca Tela. 3aKOH COXPAaHCHHS WMITYJIbCa.
PeaktuBHOE  nBMXKEHME. MOMEHT uUMIyJbca
MaTepUaIbHONM  TOYKH. IlpencraBnenue o
COXpaHEeHHH MOMEHTa HMITYJIbca B LIEHTPAJIbHBIX
nmoyisix. Pabota cwiibl Ha MajioM W Ha KOHEYHOM
nepeMemieHun. [ 'paduyueckoe  MpeaCcTaBICHHE
paboTel cuibl. MomHOCTh cwibl. KuHeTmdeckas
SHEprus MarepuajbHOW TOukH. Teopema 00
M3MEHEHUU KUHETUYECKOM SHEPTruu MaTepuanbHON
Toukd. [loTeHIIMaTBEHBIE M HEOTCHIINAIbHBIECHIIBI.
ITorenuunansuas sueprus. [loTeHunansHas 3Heprus
yapyro neopMHPOBaHHON MPY>KUHBL
[ToTennuansHas SHEPTH T

B OTHOPOJTHOM TPaBUTAIMOHHOM Toe.
[NoTennmanpHas SHEPTHS Tela B TPABHTAIIIOHHOM
MOJIC OJHOPOJHOIO IIapa (BHYTPH M BHE MIapa).
Bropas KOCMUYecKas CKOpOCTh.  Tperbs
KOCMUYecKas CKOPOCTb. CBs13b paboTsI
HENOTEeHUUATbHBIX cui c HU3MEHEHHUEM
MEXaHUYECKOH DHEPruu CHUCTEMBbI Tell. 3aKoH
COXpaHEHHS] MEXaHUYECKOM IHEpPruu. YTpyrue u
HEYIpyrue CTOJKHOBEHHS. YpaBHeHHe bepHyiin
JUTA M/ICATbHOM JKMIKOCTH KaK CJIEICTBHE 3aKOHA
COXpaHEHHS MEXaHUYECKOW SHEpruu. TexHu4IecKue
YCTPOWCTBA W  TEXHOJOTHYECKHE MPOIECCHI:
JIBIDKCHHE PaKeT, BOJIOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, THPOCKON, (UTypHOE KaTaHWE Ha
KOHBKax

[IpoBeneHuEe KOCBCHHBIX HW3MEPECHUH HUMIIyJbCa Tela,
KWHETHYECKOW M TOTCHIIMAIBFHON SHEPTHH Telld, MOIIHOCTH
CWIIBI, TIPOBEJCHHE OIBITOB IO IPOBEPKE MPEUIOKECHHON
THITOTE36I pu HN3Y9CHUHU PaBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBWKCHUS HB3aMMO/ICHCTBHS TEIL.
Omnpenenerne aOCOTOTHBIX M OTHOCHTEIHHBIX IOTPEITHOCTEH
n3MepeHut  ¢uszmdeckux  BenmuuuH. OIGHKa  TpaHUI]
norpenrHoctedl. [IpoBeneHHe 3KCIIEPUMEHTA 10 CPAaBHEHUIO
M3MCHCHHSI UMITYJIbCA TEIaC HMMITYJbCOM CHIIBI, M3MCHCHUS
MOTCHIMATBHON YHEPTUU MPYKUHBI C PAOOTOM CHIIBI TPCHUS.
HccrnenoBanne  COXpaHCHUS  UMITYJIbCA TMPH  YIPYrOM
B3aMMOJICHICTBHH, COXPAHCHUS OJHEPrUU IPH CBOOOIHOM
nageHun. OnpenencHue paboThl CUIIBI TPEHUSTIPU TBUKCHUHN
Tena M0 HAKIOHHOMILIOCKOCTH. HaOimroneHne U 0ObsICHEHNE
PEaKTHBHOTO JABIDKEHHUS.

Pemiennie pacu€THpIX 3a7ad C SIBHO 3aJaHHONW W HESBHO
3alaHHOW  (M3MYECKON  MOJENBI0O C  HCTOJIh30BAaHHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT MEXaHUKH.

Pemenne kayecTBEHHBIX 3aJad, TPEOYIOUMX MPUMEHEHUS
3HaHUil Mo MexaHuke. OOBSICHCHUE MPHHIUIOB JCUCTBUS
BOJIOMETA, KONIEPA, MPYKUHHOTO MUCTOJIETA, THPOCKOTIA.
OOBsiCHCHHE JBIDKCHHS pakeT, (UIYpHOTO KaTaHWsS Ha
KoHbKaX. OrmpeneneHue YCIOBUI NPUMEHUMOCTH MOJEICH
(U3UYECKUX TEI U MPOIECCOB(SIBICHMIT): aOCOTIOTHO YIPYToe
n abCONMIOTHO HEYNpYyroe CTOJKHOBEHUs. BrmonHeHue
y49eOHBIX 3aJaHUi Ha aHAN3 MEXaHHYECKHX IIPOIECCOB
(sBNEeHMIA) C WCMOJB30BAHHUEM 3aKOHOB COXpaHEHUS B
MEeXaHUKe: 3aKOHBI COXpPaHEHHS WMIYIbCa U MEXaHHIECKOM
SHEPIHH, CBSI3b PaOOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOM
sHepruu tena. Mcmonb3oBanue IT-TexHONOTHIA IpH paboTe ¢
JIOTIOTHUTEHHBIMI UCTOYHUKAMH HH(OOPMAIMH TI0 TeMe, UX
KPUTHYCCKHI aHAJIU3 U OLICHKA JOCTOBEPHOCTHU

IIpousBoxcTBO
paker
r.Muacce

B

Hroro no pa3geny
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Pa3nen 3. MoJsekyasipaasi pu3uKa U TEpMOAUHAMHKA
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3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYCCKON
TEOpUn

15

OCHOBHBIE MIOJIOKCHHUS MOJICKYJISIPHO-
kuHeTndeckon Tteopunm (MKT), wux ombITHOE
o0ocHOBaHWE. Huddysus. BpoyHoBckoe
IIBIDKCHUE. Xapaktep JBYDKCHUS u
B3aMMOJEHUCTBHUSI  YacTHI[ BellecTBa. Moaean

CTPOCHHSI Ta30B, KUAKOCTEW W TBEPABIX TEN U
0OBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE J3THX
Mojeneid. Macca W pa3Mepbl MOJIEKYJd (aTOMOB).
KonnuectBo BemectBa. [locTosiHHas ABoraapo.
TenmoBoe paBHOBecue. Temmeparypa ucnocoObl eé
u3mepenus. lllkana remneparyp Lenbcus. Moaens
WICAIbHOTO Tra3a B MOJIEKYJSIPHO-KHHETHUECKON
TEOPUU:YACTHIIBI Ta3a BUKYTCA XaOTUUYECKH U HE
B3aMMOJICHCTBYIOT Jpyr C JApyroMm. [a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneipona.
AbGcomoTHas Temrepatypa (mIkaga TemIepaTryp
KenmsBuna). 3axon [lamproHa. WM3ompomeccsl B
HAeaJbHOM Ta3e C IIOCTOSHHBIM KOJHUYECTBOM
BEIIECTBA. I'paduaeckoe TIpeCTaBICHHE
H30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs13b MEXKY IaBJICHUEM U CPEIHEHKUHETHUECKON
SHEPrUeil MOCTYMATENbHOIO TEIIOBOTO JIBUXKEHUS
MOJIEKYJT HJICAILHOT'O Ta3a (OCHOBHOC ypaBHCHHUE
MOJIEKYJISIPHO- KHHETUUECKONH TEOpUU HICAIbHOTO

rasa). CBs3p  aOCOJIIOTHOM  TeMIIEpaTyphl
TEPMOJUHAMUYECKOM  CHCTEMBI CO  CpeAHel
KHHETHYECKOMN JHEeprueun MOCTYNaTEILHOTO
TEIJIOBOI'O ABM)KEHHUS €€ dacTull. TexXHUYEeCKue
YCTPOWCTBA W  TEXHOJOTHYECKHE MPOIECCHI:
TEPMOMETD, 6apomerp, MOJTydICHUE
HaHOMATEPHAJIOB

[IpoBeneHue wu3MepeHUil mNapaMETPOB Ta3za, MPOBEACHUC
HCCIIeTOBAaHUN 3aBHCUMOCTEH (PM3NUECKUX BETUYNH 1 OITBITOB
[0 TIPOBEpPKE MPEIVIOKEHHONW THIOTE3B MpPH H3YYCHUH
YCTaHOBIICHHUSTEIUIOBOTO PABHOBECHS U H30TIPOIIECCOBB ra3ax.
Omnpenenerne aOCOMOTHBIX M OTHOCHTEIBHBIX IOTPEITHOCTEH
n3MepeHut  ¢usmdeckux  BenmuuuH. OIGHKa  TpaHUI]
MOTPENTHOCTEH. DKCIIepUMEHTallbHas TPOBEpKa YpaBHEHUS
COCTOSIHUSL HUICATBHOTO rasa.l3ydeHne Mojenci: NBHKCHUSL
Y4acTHI] BEIIECTBa, OPOYHOBCKOTO JBMKeHU. onbiTa lllTepHa,
KPUCTAJUTUYCCKUX pEIIETOK. PemieHne pacyEéTHBIX 3amad C
SIBHO 3aJIaHHOW M HESBHO 3aJ]aHHOW (PU3UYECKOIl MOJEIBIO C
UCTOJNIB30BAHUEM  OCHOBHBIX ~ 3aKOHOB  H  (OpMyH
MOJICKYyJIsipHO#  (pu3uku. PelieHne KayecTBEHHBIX 3ajad,
TPEOYIONTNX MPUMEHEHUS 3HAHUHUIIO MOJICKYJISIPHON (hHU3HKE.
OOBSICHEHHE YCTPOWCTBA M MPUHITUIIAICHCTBUS TEPMOMETPA,
6apometpa. OObICHEHNE TOTYICHUIHAHOMATEPHAIIOB.
OmnpeneneHne yCIOBHH MPUMEHAIMOCTUMOENECH HU3NIECKIX
Tel W TIPOIECCOB (SBJICHUHN): MoOJeNel rasa, XHUIKOCTH H
TBEPAOTO (KPUCTAIUTHUECKOTO) TeJla, HIICATHHOTO rasa.
BeimonHeHne y4eOHBIX 3alaHWii Ha aHAJM3 TEIUIOBBIX
MPOICCCOB  (SIBIICHHUI) C  HUCIOJNB30BAaHHEM  OCHOBHBIX
nosioxxennd MKT 1 3akoHOB MouneKyJsIpHOH (pu3uKu: cBs3b
JABJIICHUS WJICAIBHOTO Tra3a CO CpeJHEeH KHHETHYCCKOW
SHEpPrued TEIJIOBOTO JBIDKCHHS W KOHICHTpalmued ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpeaHel
KWHETHYECKON PHEPTHeil TEIUIOBOTO ABIKECHHS €r0 YacTHII,
CBSI3b JTaBJICHUS WICATBHOTO ra3ac KOHIIEHTPAIlHeH MOJIEKYI U
eroremMmneparypoi, ypasaenue MenzaeneeBa—Knaneiipona

MpamopHoe
TIPOU3BOJICTBO B
C. Koenra.
Brimraska
ctaau Ha MMK.
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TepmoauHamuka.
TennoBeie
MaIlIHBI

20

Tepmonunamuueckas (TI) cuctema.

3ananue BHEIIHUX YCIIOBUMN LIS
TEPMOJUHAMUYECKOW CHUCTeMbl. BHemHue wu
BHYTpPECHHUE rmapameTphI. ITapameTpbl
TEPMOJIMHAMUYECKOH CHCTEMBl KaK CpEIHHC

3HAYCHUS BEJIMYMH, ONHCHIBAIOIINX €€ COCTOSHUE
Ha MHKPOCKOTIHYECKOM ypoBHe. HyrneBoe Hadano
TepMoguHaMUKH. CaMOIIPOU3BOJIbHAS PeJlaKcalus
TEPMOJMHAMUYECKOH CHCTEMBl K TEIJIOBOMY
paBHOBecHIO. MoJels  UIeanbHOro rasa B
TEpPMOJMHAMUKE — CUCTEMaypaBHECHUI: ypaBHEHHUE
MenneneeBa—Knanelipona u  BbIpakeHUE s
BHYTPEHHEH »SHEpPruu. YCIOBHS NPUMEHHMOCTH
9TOH MOJENu: HHU3Kas KOHICHTPAINS YacCTHII,
BBICOKHETEMIIEpaTypHl. Bripakenne

A BHYTPEHHEW  DHEpPrUM  OJHOATOMHOTO
HAeaIbHOTO rasa. KBasucratuueckue u
HECTaTHYECKHUETIPOIIECChl. DJIeMeHTapHas paboTa B
TepMoIuHaAMUKe. BeraucnennepadoTsl o rpaduky
npouecca Ha pV-nuarpamme. Temonepenada Kak

crnoco0d  M3MEHEHUWs BHYTPEHHEH  JHEpruu
TEPMOJMHAMHUYECKOW CHCTEeMbl 0e3 COBEpLICHUS
paboThLI. Konsexuus, TEIUIONPOBOAHOCTb,

u3nyuenue. KonauuectBo Ternotsl. TemnoéMKocTh
Tena. YOenpHas W MOJSIpHAs TETUIOEMKOCTH
BelecTBa. YpaBHeHue Maiiepa. Y ienpHas TenjaoTa
cropanus ToruBa. Pacuér kojuudecTBa TEIIOTHI
mpu temionepenade. I[loHstue o0 amuabaTHOM
nporecce. IlepBeiii  3aKOH  TEPMOJWHAMHKHU.
Buytpennssi sHeprus. KonudecTBo Temiaorsl u
paboTa Kak Mepbl N3MCHCHUSBHYTPCHHEH YHEPTHH
TepMOJMHAMUYECKOH cucTeMbl. BTopoit 3akon
TEPMOJUHAMUKUA JJISi PaBHOBECHBIX IPOIECCOB:

qepes 3aJaHHOC PaBHOBECHOC COCTOsIHHUEC
TepMO,HHHaMI/I‘IeCKOﬁ CHUCTCMBI MpoxXoaAnuT
CANHCTBCHHAasA a,uI/Ia6aTa. AOcomroTHas

TeMmneparypa. BTopoil 3aKkoH TepMOIUHAMUKY IS
HEPaBHOBECHBIX MIPOIIECCOB:HEBO3MOXKHO MEpeaaTh
TEIJIOTY OT Oojiee XOJOJHOTO Tela K Oolee
Harperomy 0e3  kommeHcaruu  (Kiayswmyc).
Heob6paTnmocTs TIPUPOTHBIX TIPOIIECCOB.

U3mepenue yaenbHON TEMIOEMKOCTH Pa3HBIX BEUIECTB, UX
CpaBHEHHE, TPOBEJCHHWE HCCIEJOBAaHWN  3aBUCHUMOCTEU
(U3NIECKUX BETMYUH U OTIBITOB 10 POBEPKE MPEITIOKECHHOM
THIOTE3l TPU W3YYEHHH TMPOIECCOB TeIlooOMeHa U
ammabatHoro rmpomecca. OmpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX TOTPENTHOCTEH W3MEpeHUH (U3HUECKUX
BeimurH. OTeHKa TPpaHuUI] OTPEITHOCTEH.

U3ydyenne B3aMMOCBSI3M  DHEPIHMH  MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS UTEMIIEPATYPHI KUTICHUSI KUIKOCTEH.
W3yyenne TEIUIOBBIX JBUraresie C  UCMHOJIb30BAaHUEM
KOMIBIOTEPHBIX MOZieeil. MccnenoBanue pa3HbIX CIOCOOOB
M3MEHEHHUs1 BHYTpPEHHEN sHepruu. Pemienue pacy€THbIX 3a1a4
C SIBHO33JaHHOW U HESBHO 33JJaHHOM (PU3MUYECKON MOJICIIBIO

C UCIONB30BAaHMEM OCHOBHBIX 3aKOHOB H  (opMyn
MOJICKYJISIpHOH (HM3MKKM W  TepMOIWHAMUKU. Pemenue
Ka4eCTBEHHBIX 33/a4, TPeOYIOMNX MPUMEHEHUS 3HAHUH I10
MOJICKYJISIpHOW ¢u3nke W TepMmomauHamuke. OOBsSCHEHUE
YCTpOWCTBA W  MNPUHLMMA JCHCTBUA  XOJIOAWJIbHUKA,
KOHIWITMOHEpa, TU3EIHHOTO M KapOIOpaTOPHOTO IBUTATEINEH,
napoBod TypOuHbL. OOBSCHCHHE NOJIYYCHUS CBEPXHUZKHX
TeMIIepaTtyp,  yTUJIM3aUUU  «TEIUIOBBIX»  OTXOJOB  C
HCIOJIb30BaHUEM TEIJIOBOTO Hacoca, YTHJIN3ALHUH
OMOOPTraHMYECKOT'0 TOIUIMBA ISl BHIPAOOTKH «TEIUIOBOW» H
ANIEKTPOIHEPTUU. BEITIONHEHNE YUeOHBIX 3alaHUITHA aHAIH3
TEIUIOBBIX MPOIIECCOB(SIBICHUIT) C HCTIOIH30BAaHUEM OCHOBHBIX
nosioxkeanidi MKT © 3aKOHOB MOJEKYJISApHOH (GU3HKH |
TePMOAWHAMHKH: TIEPBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH
COXpaHEeHHS SHEPTHH B TEIJIOBHIX Iporieccax. Micnonap3oBanne
IT-texHonoruii  mpu  paboTre ¢  JOMOJHUTECIHHBIMHU
HNCTOYHHKAMHU MH()OPMAIIUH [0 TEME,NX KPUTHUSCKUHN aHaII3
U OLEHKa JOCTOBEPHOCTH. AHAIM3 M OIEHKAa IMOCIEICTBUI
WCTIONb30BAaHUsl ~ TEIJIOBBIX JBUTATelIel W  TEmIOBOTO
3arpsi3HEHUs] OKpYy Karoulieiicpepl ¢ MO3ULUNA YKOJIOTUYECKOM
0e30MacHOCTH; MpeACTaBICHUI o palMOHAIEHOM
MIPUPOIOIOIH30BAHUHU (B TPOIIECCE MOATOTOBKH COOOIICHHUM,
BBITIOJTHEHUH TPYIIIOBBIX MMPOECKTOB)

ITapoBsie
TYpOUHBI Ha
TOU-1, TOLI-2,
TOL-3.
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[punuunsr aeiictBust TerioBbix MamuH. KITI.
Makcumansnoe 3Hauenwe KIIJ[. [uxn Kapno.
DKOJIOTHIECKHE aCITeKThI HCITIOJIb30BaHUS
TEIUIOBBIX JBHUTaresied. TersoBoe 3arpsi3HEHHE
OKpy>Xaromiel cpeapl. TeXHUYeCcKue yCTpONCTBA U
TEXHOJIOTUYECKHE  TPOIECCHl:  XOJIOAMIbHUK,
KOHIUIIMOHEP, JHM3CJNbHBIH W KapOIOpaTOpHBIH
JIBUTATCNIM, TapoBas  TypOMHA,  MONydYCHHE
CBEPXHU3KUX TeMIIeparyp, YTUIN3aLUs
«TEIUIOBBIX»  OTXOJIOB €  KCIOJb30BaHUEM
TEIUIOBOI'0 HACOCA, YTUIIN3AIUs OMOOPTaHIMYECKOTO
TOIUTMBA AN BBIPAOOTKH  «TEIUIOBON» |
JJIEKTPOIHEPTUH
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ArperaTHble
COCTOSIHUS
BEILECTBA.
®da30BbIe
TIEPEeX0/Ibl

14

[MapooOpa3oBanne u koHmeHcanus. Mcmapenue u
KWIeHHe. YJeNbHas TeIuioTa MapooO0pa3oBaHMS.
Hacgiiennsre n HEHACHIIIIEHHBIE napel.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTHH JaBJIEHUS
HAaCBIIEHHOTO TIapa OT TeMIeparyphbl, WX
HE3aBUCHMOCTh OT 00BhEMa HACBHIIEHHOTO Tapa.
3aBUCUMOCTD TEMTIEPATYPHI KUTICHUSOT JaBJICHUS B
JKUJKOCTH. BrakHOCTh BO3Iyxa. AOCONIOTHAS |
OTHOCUTENIbHAs  BIIAXHOCTh. TBEpmoe  Teo.
Kpucrammuaeckue i amMopQHbIe Telna.
Anuzorponust cBoicTBKpuctamioB. [lnaBienue u
KpUCTaJUTU3aIMsl. YIeIbHas TEIUIOTA IUIABIICHHUS.
CyoOmumanus.  dedpopmanuu  TBEpIOrO  TeEna.
Pactsoxkenne u cxartwe. Cnsur. Momyns FOnra.
Ipenen  ynpyrmx  nmedopmamuii.  TeroBoe
pacmmpeHue XUAKOCTEH 1 TBEPIBIX Tel, 00BEMHOE
W JIMHEWHOE  pacIupeHue.  AHTapMOHH3M
TENJIOBLIX KOJEOAHMH YacTHIl BEIIECTBA Kak
MpUYMHA TEIJIOBOTO  pacmupeHus Ten  (Ha
KauecTBEHHOM ypoBHe). [IpeoOpa3oBanue sHeprun
B (ha30oBBIX TepexonaxX. YpaBHEHHE TEIUIOBOTO

Oananca. IToBepxHocTHOE HaTsKEHHE.
KoadduuueHT  MOBEPXHOCTHOTO  HATSIKCHHS.
Kanunnsipueie spieHus.  JlaBieHue mnoja
HUCKPUBJIEHHOM ITOBEPXHOCTHIO SKUJIKOCTH.

®opmyna Jlammaca. TexHudeckue ycTpoucTBa U
TEXHOJIOTHYECKHE TPOIECCHI: JKUAKHIE KPHUCTAIUIBI,
COBpPEMEHHBIE MaTEPHAIIBI

HaOnromeHue  CBOMCTB — HACHINICHHBIX MAapOB,  MAJbIX
nehopmanuii, IpoBeaeHNEe KOCBEHHBIX H3MEPEHUH yIeIbHON
TEIUIOTHI TUIABJICHUS JIbAa, a0COJIOTHOM BIIAYKHOCTH BO3IyXa,
kod(unreHTa MOBEPXHOCTHOTO HATsHKeHHs, Moaysst FOHTa.
M3yueHne 3aKOHOMEPHOCTEM  HWCMApEHUS W KUMCHUS
KHUIKOCTEH, B TOM YHCIC KHIICHUS TPH TOHWKCHHOM
JABJICHUH, HATPEBaHWSA W IUIABJICHUS KPHUCTAIMYECKOTO
BEIIIeCTBA, KAMWUTAPHBIX ABJICHUMN, cMaunBaHus.[IpoBeneHne
OTBITOB C MBUIBHBIMH IUIEHKaMu. VcciemoBaHue MoIemu
HEHBIOTOHOBCKOHM KHIKOCTU. PemieHre pacuyéTHBIX 3a1ad C
SIBHO3AJ]AHHOW M HESBHO 3aJ]aHHOW (PM3UYCCKON MOJECIBIO C
HCTIOJIB30BaHUCM OCHOBHBIX  3aKOHOB W bopmyn
MOJIEKYJISIPHOW (PU3UKH U TSPMOAMHAMUKH.

Pemenne kadecTBEHHBIX 3a/Jad, TPEOYIOUMX NPUMEHEHHUS

3HAHMHA TI0 MOJCKYJSIpHOW (HU3NKE U TEPMOIUHAMHKE.
OOBsSCHEHHE OCHOBHBIX NPUHIMIIOB CTPOCHHS IKHUIKHX
KPUCTAJUIOB,  TONyYCHHWS  COBPEMEHHBIX  MAaTEpHajoB.

OmnpeneneHne yCIOBIUH IPUMEHIMOCTH MOJENeH HpU3NIeCKUX
Tel W TIPOIECCOB (SBJICHUHN): MOJeNeld rasa, XHUIKOCTH H
TBEPAOTO (KPUCTAIIMYECKOTO) Tejla, HJealbHOTo rasa.
BremmonHeHne y4eOHBIX 3alaHWid Ha aHAM3 TEIUIOBBIX
NPOLIECCOB  (ABJEHHUH) C  HWCIOJL30BAaHHEM  OCHOBHBIX
noioxxennd MKT wu 3akoHOB MojekynsipHod ¢usukun n
TEPMOJWHAMHUKH: CBSI3b JIABJCHUSA HJICAbHOTO ra3a ¢
KOHIICHTpAIlMe MOJIEKYJI U €ro TeMIepaTypou, ypaBHEHHUE
MenneneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJUHAMUKH.
Pabora B rpymmax Tpu  OOCYKICHHH  BOIPOCOB
MEXIIPEIMETHOTO  Xapakrepa (Hampumep, IO  TeMe

32




«TennooOMeH B )KUBOW IIPUPOAE»)

HWroro no pazgeny 49
Pasnen 4. DnekTpoauHaMUKa
4.1 |DOnexrtpuueckoe |24 DnexTpu3anus Tel u eé nposiieHus. | [IpoBeseHre KOCBEHHBIX U3MEPEHUN MOMBITOB IO MPOBEPKE Pamnorexunuec
noJse OnexTpudeckuid 3apsj. /[Ba BUAa dIEKTPHUECKUX | IPEUIOKECHHON THUIIOTE3bl NPU M3YUYEHUH B3aWMOJCHCTBHS KO€
3apsIOB. [IpoBogHMKH, JIUDJICKTPUKH U | 3apsOKEHHBIX TeJ, 3apsiia KOHJEHCATOPa, TOCIeI0BaTEIEHOTO MIPOU3BOJICTBO

MTOJIYIIPOBOTHUKH. DJIEMEHTAPHBIN DJICKTPUICCKUIH
3apsiA. 3aKOH COXPaHEHUS AIEKTPHUECKOro3apsa.
Bzaumoneiicteue 3apsigoB. ToueuHbie 3apsiibl.
3akon Kymona. Diekrpuueckoe moie. Ero
neiicrBue Ha 3JEKTPUUECKUE 3apsabl.
HanpspkéanocTs anexTpuyeckoro noss. [TpoGHsbIit
3apsiA. JIMHMKM HanmpsOKEHHOCTH AJIEKTPUYECKOTO
nons. OpHOpOAHOE — DJEKTPUUECKOE  IOJE.
IloTeHIMaMBbHOCTh  3IEKTPOCTATUUECKOTO  TIOJIS.
PasHOCTP  mOTEHIMANIOB u HaIpsDKCHHE.
[orennmansHas SHEPTHA 3apsiia B
ANMEKTPOCTATUIECKOM ToJIe. [otenmman
ANEKTPOCTATHIECKOTO MO CBA3b HAPSHKEHHOCTH
oJIst u pa3sHOCTH  TOTEHIIHAIOB TUTS
ANEKTPOCTATHIECKOTONONA (KaK OJHOPOIHOTO, TaK
u HeoxHoponHoro). Ilpunmun cynepnosuuuu
anektpuueckux mnoiseil. Ilone TodyeuHoro 3apsna.
ITone paBHOMepHO 3apsbkeHHOM cdepsl. Ilone
PaBHOMEPHO 3apsDKEHHOTO 1o 00bEMy 1mapa. Tone
PaBHOMEPHO 3apsKeHHOU OeckoHeUHOU
WIoCKOCTH. KapTHHBI TUHUN HANPSKEHHOCTH ITHX
oJied W HSKBUIOTEHLHUAIBHBIX ITOBEPXHOCTEH.
[IpoBOmHMKHM B  3JEKTPOCTATHYECKOM  IIOJIE.
VYcnoBue paBHOBecus 3apsaoB. JUAJIEKTpUKH B
ANEKTPOCTaTHIEeCKOM Toie.  JlmdnexTpudeckas
MIPOHHUIIAEMOCTh BEIIIECTBA. Konnencarop.
DNeKTPOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh
IIOCKOTO KOHJIEHCaTopa. IMapannensHoe
coeqUHEHUEe KoHAeHcaTtopoB. IlocnemoBaTenbHOe
COEMHEHUE KOHJIEHCaTOPOB. OHeprus
3apsHKEHHOT0 KOHJIEHCATOopa. JIBmxeHue
3apsHKEHHOM YaCTHUIBI B OHOPOJHOM
3JIeKTpUYecKoM moJe. TexHnyeckue ycTpoicTBa U
TEXHOJIOTHYECKHE  TPOIECCHI: AIEKTPOCKOTI,

coenuHeHus1 KoHIeHcaTopoB. OnpeneneHne aOCOMOTHBIX U
OTHOCHUTEJIHBIX TIOTPENTHOCTEH H3MEpeHUH (U3HUECKUX
BenuunH. OIlGHKa TpaHMIl MorpemnocTeii. HabmoneHue
MIpeBpalleHus JHEPTUM 3apsDKEHHOTO  KOHAEHcaTopa B
SHEPIHI0 M3JIYYCHHUS CBETOJHMOJA, WCCICIOBAHUE pa3psia
KOHJICHCATOpa uYepe3 pe3ucTop. M3ydeHHne 3aBHCHMOCTH
ANEKTPOEMKOCTH IUIOCKOTO KOHACHCATOpa OT  IUIOIaTu
IUTACTHH, PACCTOSHUSI MEXAY HHMH U JUDJICKTPUICCKON
MPOHHUIaeMOCTH. V3y4YeHne KapTHH JTHHUN HaNpsHKEHHOCTH
ANEKTPUYECKOTO TIOJNS TOYEHYHOTO 3apsiia, pPaBHOMEPHO
3apsHKEHHON Cdepbl, paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mapa, paBHOMEPHO 3apsDKEHHOW OECKOHEYHOU IIIOCKOCTH H
SKBUIIOTEHIIMAJIBHBIX TOBEpXHOCTEeH. PemieHne pacdy€THbIX
3amad C SBHO 3aJaHHOW W HESBHO 3aJIaHHON (U3HUECKON
MOJIENBI0 C HCIIONIb30BAaHHEM OCHOBHBIX 3aKOHOB M (hOPMYI
ANEKTPOCTATUKHU. PellieHre KaueCTBeHHBIX 33134, TPEOYIOIIX
MPUMEHCHUS 3HAHWUA MO JJeKTpocraThke. OOBsICHEHUE
YCTpOWCTBA W  MPHWHIOWNA  JCHCTBHUS  AJIEKTPOCKOTIIA,
AJIEKTPOMETpa, KOHICHCATOPOB, TeHepaTopa Ban ae ['paada.
OObsicHeHHEe ~ pabOTBl  DIIEKTPOCTATHYCCKOW  3aIlUTHI,
3a3eMJICHUsT  dJeKTponpubopoB. OmpenencHue  YCIOBUi
MIPUMEHIMOCTHMOAETICH (U3UIECKUX TeN: TOUCHHBIA 3aps,
OTHOPOJTHOE DJIEKTPUUECKOe Iojie. BrImonHeHne y4eOHBIX
3alaHui Ha aHAJIU3 AJIEKTPUUIECKUX TPOIECCOB (SBICHUI) C
WCTIONB30BaHUEM  OCHOBHBIX  TIONIOXKEHHH H  3aKOHOB
ANEKTPOAMHAMHUKHI: 3aKOH COXPAaHEHHS DSJIEKTPUIECKOTO
3apsiza, 3aKOH Kymnona, MTOTEHIIUATLHOCTh
ANEKTPOCTATUYECKOTO  TIOJSI,  NPHHIUI  CYIEPHO3HIIUN
anekTpuyeckux noner. McnonszoBanue IT-texHonoruii npu
paboTe ¢ MOMONHUTEIHHBIMI HCTOYHUKAMH HH(GOPMAIHH TI0
TeMe, UX KPUTUICCKUH aHAIH3 U OIICHKAI0OCTOBEPHOCTH
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JNEKTPOMETP,  DIICKTPOCTATHUYCCKAs  3alUTa,
3a3eMIICHHE  3JIEKTPONPHOOPOB, KOH/AECHCATOPBI,
redepatop Ban ne I'paada

4.2

TlocrosiHHbII
SNEKTPUUECKHUI
TOK

24

Cuna Ttoka. [IlocrostHHBI — TOK.  YcioBus
CYIIECTBOBAaHMUSA MOCTOSHHOTO AIIEKTPHUIECKOTO
toka. Uctounukn Toka.Hanpspkenne U u DJIC &.
3akon OMa s ydacTka Ienu. DJIEKTPUIECKOe
COTIPOTHBIIEHUE. 3aBHCHUMOCTh CONPOTHUBICHHUS
OJIHOPOJHOTO TIPOBOJHHMKA OT €ro JUIMHBI U
IUIOINAAX  TOMEPEYHOT0  CEYCHHUs. Y ACIbHOE
COMPOTHUBIICHUE BellecTBa. IlociemoBarenbHOE,
mapasiesibHOe, CMEIIIaHHOE coelMHeHue
MIPOBOTHUKOB. Pacuér Pa3BETBIEHHBIX
anexTpuueckuxueneil. [Ipasuna Kupxroga. Pabora
JJIEKTpUYECKOTO ToKa. 3akoH Jxoymsa-Jlenma.
MoutHOCTh  3JEKTPUYECKOr0 TOKa. TerioBas
MOIITHOCTh, BbIIEsiemMast Ha pe3uctope. DJC u
BHYTPCHHEE CONPOTHBICHHE WCTOYHWKA TOKA.
3akon Oma  jgug  TOJHOM  (3aMKHYTOM)
3JIEKTPUYECKOM 1Ienr. MOIIHOCTh HICTOYHHKA TOKA.
KopoTtkoe 3ambikanue. Konaencatop B 1enu
MIOCTOSIHHOTO TOKa. TEXHHUYECKHEe YCTPOWCTBA W
TEXHOJIOTUYCCKUE MIPOIIECCHI: aMmepMmerp,
BOJIETMETP, PEOCTAaT, CYETYHMK DIICKTPHYCCKON
SHEPIrUU

[IpoBenenne NpSMBIX W3MEPEHUI CHIBITOKA M HATPSIKECHUS,
KOCBEHHBIX H3MEpeHHUH ynenpHoro compotusieHms, D4C u
BHYTPEHHETO CONPOTHBIICHUS HCTOYHUKA TOKa, ITPOBEACHUE
HCCIIeTOBAaHUN 3aBHCUMOCTEH (PM3NUECKUX BETTMYUH 1 OITBITOB
10 TIPOBEPKE MPE/JIOKEHHON THUMOTE3BINIPU U3YUEHUHU Ienei
mocrossHHOro  Toka.  OmpexnencHue — aOCONIOTHBIX U
OTHOCHTEIIBHBIX TOTPEIIHOCTEH U3MepeHUil (HU3MICCKUX
BenuuuH. OneHka TpaHul] norpemHoctel. M3yueHue
KOPOTKOT'O 3aMbIKaHUs TaJlbBAHUYECKOTO DJIEMEHTA U OLICHKA
BHYTPEHHEIO CONMpoTuBjieHus. PemieHne pacy€THbIX 3aaad C
SIBHO3AJ]AHHOW M HESBHO 3aJ]aHHOW (PM3UYCCKON MOJECIBIO C
HCTIOIB30BaHUEM OCHOBHBIX 3aKOHOBH (hOPMYJI IIOCTOSTHHOTO
TOKa. PemreHwe  KadecTBEHHBIX  3agad,  TPEOYIOMINX
MPUMEHEHHUS 3HAaHUA ¥ 3aKOHOB IOCTOSHHOTO  TOKA.
OOBSICHEHHE YCTPOMCTBA U MIPHUHIINTIA JCHCTBHUS aMIIepMETpa,
BOJIETMETPA, pPEOCTara, CUETYMKA BJIEKTPUUYECKON IHEPTUU.
BrmonHenne y4eOHBIX 3aaHUM Ha aHAJIN3 AIIEKTPUICCKUX
MpOLIECCOB  (SIBJCHUI) C  HCHOJB30BAHUEM  OCHOBHBIX
MOJIOKEHUH U 3aKOHOB AJIEKTPOAMHAMUKH: 3aKOHBI OMa JIst
y4acTKa LENu W AJIsl 3aMKHYTONAJIEKTPUUECKON LIeTH, 3aKOH
Jbxoyns—Jlenna. PabGora B rpynmax mnpu 0OCYXIECHUH
BOIIPOCOB MEXKIIPEIMETHOTO XapakTepa(HampumMep, 1o TeMe
«DJICKTPUIECKUE SIBJICHUS B TIPUPOJIEN)
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Toxn
Pa3ITUYHBIX
cpenax

OnexTpuueckas MIPOBOIUMOCTH Pa3IHIHBIX
BEIIECTB. DJEKTPOHHAS IPOBOAMMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb COTIPOTHBIICHHUS METAJLIOB

oT TEeMIIEPaTypHlL. CBepXmpoBOJUMOCTb.
OnexTpudeckuid TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITy9IKOB. IMoxynpoBogHUKH.
CoOcTBeHHass W TpUMeEcHas  NPOBOAUMOCTB
noaynpoBonHuKoB.  CBolicTBa  p-n-mepexoja.
[MoxynpoBoHUKOBBIE TPUOOPBL.  DIEKTPUUECKHUH
TOK B  DJICKTPONIUTAX.  OJEKTPOIUTHUYECKas

Jnuccounanus. DnekTponus. 3akoHsl Dapazes as
JJEKTpONN3a. JEKTPUYECKUH TOK B Trazax.
CaMOCTOSITENTLHBI U HECAMOCTOSTEILHBIN pa3psijl.
PasnmuuHble THOBI  CaAMOCTOSTENHHOTO pas3psia.
Monnus. Ilnasma. TexHuueckuwe ycTpoicTBa U

IIpoBenenne KOCBEHHBIX UW3MEPEHMM U HUCCIeAOBaHUMN
3aBHCUMOCTEH MeXIy QHU3HUECKUMH BEIMYMHAMH TIPU
HM3YYEHHH MPOIECCOB IPOTEKAHMS FIEKTPHUECKOTO TOKa B
MeTaJulax, MMEeKTPOIUTAX U NOIynpoBogHUKaxX. Onpenenenne
a0CONIIOTHBIX W OTHOCHUTEIBHBIX IOTPEIIHOCTEH W3MEepeHui
¢usmuecknx BenmuuH. OTeHKAa TPAaHUIl TOTPENTHOCTEH.
HabOnromenue  anekTponmsa, U3yUeHHE W OOBSICHEHUE
MIPOBOJUMOCTH 3JIEKTPOIHUTOB, IKCIIEPUMEHTATbHOE H3yUEHUE
3aK0oHOB anekTponusa Papanes. CHATHE BOJBT-aMIEPHOI
XapaKTepUCTUKHU quoja. CpaBHEHHE MTPOBOAUMOCTH METAIJIOB
U TOJYNPOBOJHUKOB. VI3yueHue HCKpPOBOrO paszpsiga u
MIPOBOJMMOCTH BO3ayXa. PenieHne pacy€THBIX 3a71a4d C SIBHO
3alaHHOW W HESBHO 3aJlaHHOW (U3NIECKOW MOJIENIBI0 C
HCTIONB30BaHUEM 3aKOHOMEPHOCTEH TIOCTOSHHOTO TOKa B
pa3IHYHBIX  cpemax. PemieHme  KadecTBEHHBIX  3ajad,

DNEKTPOIUTHO
—IIMHKOBOE
MPOU3BOJICTBO
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JIaMIIbI, OJICKTPOHHO- JIydeBas

ANEKTPOHHAS MUKPOCKOITHS

MMPaKTU4YCCKOC MMPUMCHCHHUC! ra3opaspsaHbIC

¢doroaunor, CBETOIHON, raJbBaHMKa,
paduHHpOBAaHNE MEAW, BHIIUIABKA AFOMUHIS,

ATFOMHHUS, SIEKTPOHHONH MUKPOCKOITHHI

TpeOYIOMUX NPUMCHEHUS 3aKOHOMEPHOCTEH MOCTOSHHOIO
TpyOKa, | TOKa B pa3nuuHbiX cpenax. OObsACHEHWE YCTpPOHCTBA |
MOJYIPOBOIHUKOBBIE IPHOOPBI: AUO, TPAH3UCTOP, | IPUHIIUIA JCUCTBHUS Ta30pa3psaHbIX JIaMIl, AJIEKTPOHHO-
JTy4eBOH TPYOKH, MOJYIPOBOIHUKOBEIX HPUOOPOB: IHOAA,
TpaH3ucTopa, ¢otoanona, ceroamona. OOBICHEHHE CYTH
MPOLIECCOB: TaJbBaHUKH, paQUHUPOBAHHS MEIM, BBIIUIABKU

Hroro no pazueny
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Pazgen 5. ®usnuecknii NPaKTHKYM

5.1 | ®usnyeckuit 16 CriocoOb1  m3MepeHns (u3udeckux BenudwH C | [IpoBemeHME  KOCBEHHBIX ~ M3MEpPEHUH,  HCCIeIOBaHUI
MPaKTHKYM HCIIONIb30BAHMEM  aHANOrOBBIX M IH(POBBIX | 3aBUCUMOCTEH busnueckux BEJINYHH, poBepKa
M3MEPUTENBHBIX TPHOOPOB M  KOMITBIOTEPHBIX | MPEIJIOKEHHBIX THIOTE3 (BHIOOp W3 pPabOT, OMHMCAaHHBIX B
JATYMKOBBIX CHCTEM. AOCOIOTHBIE U | TEeMATHUECKUX  pasfenax «Y4eHHYECKHH OKCIIEPUMEHT,
OTHOCHTEJbHBIC MOTPEUTHOCTH U3MEpeHuil | TabopaTOpPHBIC pAOOTHI, TPAKTUKYM))
(GuU3NYeCKUX  BEIHYHUH. Orenka rpaHuIl
MOTPEIIHOCTEH
HUroro no pa3geny 16
PesepBHoe Bpems 10
O6mee  xommvectso | 170
YacoB 110 IPOrpaMMe
Tabauna 2.
Temarnueckoe miianuposanue 11 Kiace
Ne | Tema pazmena |Kommu | [IporpammHOe coneprkaHue OCHOBHBIE BUJIBI JESTSIILHOCTH 00YIatOIUXCSI ®dopma | HPDO
/11 €CTBO KOHT
4acoB oISt

Pazgen 1. DiaekTpognHamMuKa

1.1

MarnutHoe
mnoJie

14

B3anmMoeiicTBrE MOCTOSHHBIX MAarHUTOB H
MIPOBOJHUKOB C TOKOM. MarHutHoe moJe.
Bekrop marnuTHOW uHaykuuu. [IpuHImn
CYMEPIO3UINH MAarHUTHBIX Toed. Jlnauu
MAarHUTHOM MHAYKUUU. MarHuTHoe TOJe
MIPOBOTHUKA C TOKOM(TIPSIMOTO ITPOBOTHHKA,
KaTyIKd ¥ KpPyroBoro BUTKa). OIbIT
Opcrena.Cuna Amrnepa, e€ HalpaBIeHHE H
Moxyns. Cuna Jlopenmia, e€ HarpaBieHHE U
MOAYNb. JIBU>KEHHE 3apsHKEHHOM YacTHUIIBI B

IIpoBeneHne KOCBEHHBIX UW3MEpPEHHI CWIBI  Awmrepa,
MPOBCACHUEC  WCCICAOBAHUS  3aBHCUMOCTCH  MEXIY
(U3MYEeCKMMH BETUYMHAMH ¥ ONBITOB TI0 TIPOBEPKE
MPEUIOKEHHOW  THIOTE3bl TPU  HM3YYCHUU  JICHCTBHSA
MMOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM, B3aHUMOJICHCTBHS
MPOBOJHUKA C MArHUTHBIM  moseM.  OmpenercHue
a0COJIFOTHBIX M OTHOCHUTEIIBHBIX MOTPEHIHOCTEH H3MEpeHuit
¢mmuecknx BemmuuH. OlleHKAa TpaHMWIl TOTPENTHOCTEH.
HccnenoBaHue MarHMTHOTO TIOJIS IIOCTOSIHHBIX MAarHUTOB,
CBOMCTB  (eppomarHeTukoB. OrnpeneicHne  yCIOBUI

IIpousBoacTBO cTamu Ha
USMK
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OJIHOPOJTHOM MAarHUTHOM Tmoyie. Pabota
cunel  Jlopenma. MarautHoe 1one B
BemectBe. DeppomarHeTwku, mapa- H
JIMaMarHeTHKu. TexHU4ecKrue yCTpOUCTBa U
TEXHOJIOTHYECKHE MPOIECCHI: TPHUMEHEHHE
MTOCTOSTHHBIX MAarHUTOB, 3JCKTPOMAarHHUTOB,
TECTEepP-MYJIbTUMETD, 3JIEKTPOIBUTATEINH

HK06I/I, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUILL

MPUMEHUMOCTH MOJIENH OAHOPOJHOTO MArHUTHOTO IMOJIA.
OnpeneneHne HampaBiICHHUS HHIYKIHA MAarHATHOTO ITOJIS
TMPOBOAHUKA C TOKOM, cuibl Amrepa u cuisl JlopeHna.
W3ydenne KapTWHBI JHHUN WHIYKIUHA MarHUTHOTO ITOJIS
MTOJIOCOBOT'O M TIOJKOBOOOPA3HOTO MOCTOSHHBIX MAarHuTOB,
JUTMHHOTO TIPSMOTO TIPOBOJHUKA, 3aMKHYTOTO KOJIBLIEBOTO
TPOBOTHUKA, KaTyIIKH  C  TOKOM. OOBbsICHEHHE
B3aMMOJECHCTBUS JBYX NPOBOJHUKOB C TOKOM, NEHCTBHS
cunel JlopeHla Ha WOHBI 3JNekTponuTa. HaOmoneHue
JIBUKEHHUSI ITy4Ka DJIEKTPOHOB B MAarHUTHOM 1oJie. M3yuenue
MPHUHIUIA JCUCTBUS AJICKTPOU3MEPUTEIBHOTO MpUOOpa
MAarHUTORJIEKTPUYECKON cHucTeMbl. PemieHne pacu€THbIX
3ama4 C SBHO3QJaHHOW ¥ HESBHO 33/JIaHHON (PH3UYCCKOM
MOJIENBIO C MCTIOJIB30BAaHINEM OCHOBHBIX 3aKOHOB H(OPMYII
mo Teme «MaraHutHoe moie». PemeHne KadecTBEHHBIX
3amad, TpeOyomxX NPUMEHEHHS 3HAHWH 10 TeMme
«MaranTHoe mone». OOBSCHEHNE YCTPOUCTBA U TPUHIIHIIA
IEHCTBUS  JJIEKTPOMAarHWTOB, TeCTepa- MYJIbTUMETpa,
aNeKTpoABUTaTenst SIKOOM, yCKOpHUTENeH SJIeMEHTapHBIX
yactull. O0bsICHCHHE MPUMEHEHUS TOCTOSTHHBIX MArHUTOB

1.2

DNEeKTPOMArHuT
HaSsIMHTY KM

SIBneHue HNEeKTPOMArHUTHON MHIYKLUU.
ITorok BexTopa MarHuTHON HHAYKIUH. DJ[C
UHAYKIUH.  3aKOH  3JIEKTPOMAarHUTHOM
HAHIYKIH ®dapanes. Buxpesoe
anekrpuueckoe mnone. Toxku Dyko. DJC
WHIYKIUH B NPOBOJHHKE, ABIKYIIEMCS B
OIHOPOXHOM MarHuTHOM mose. IlpaBuio
Jlenna. MNHAYKTUBHOCTS. Karymika
MHIYKTUBHOCTH B LIENN MOCTOSHHOTOTOKA.
SIBienue CaMOMHIYKIIHH. DJ1C
CaMOMHAYKIMU. DHEPrHsl MArHUTHOTO TIOJIS
KaTyIIKd C TOKOM. OJIEKTPOMAarHUTHOE
mone.  TexHudeckue  yCTpOHCTBa U
TEXHOJIOTUUECKUE MIPOLIECCHI:
UHAYKIUOHHAS 11€4b, COJICHOU], 3alUTa0T
JNEKTpU3allUd Tel TpU JBUKEHUU B
MarHUTHOM MoJie 3eMin

IIpoBeneHne wmccneOBaHUS 3aBUCHMOCTEH (DH3MUYCCKUX
BEJIMYMH HOTBITOB MO MPOBEPKE MPEIUIOKECHHON THIIOTE3BI
MPH W3YYCHUH SIBICHUS DJICKTPOMATHUTHOW WHIYKIIHH.
OnpenencHue HWHAYKIUH BHXPEBOTO MATHUTHOTO TIOJIS.
Omnpenenenue a0COFOTHBIX u OTHOCUTEJIbHBIX
TOTPENTHOCTeH M3MepeHnit ¢pu3udecknx BennmduH. OTieHKa
TpaHUI] TOTPEITHOCTeH. OKCIepUMEHTATbHOE HW3yUeHHE
npasuia Jleana. MccnenoBanue sIBICHUS CaMOWHIYKITUH,
3aBucuMocTd JJIC caMOMHIYKIIMK OT CKOPOCTH U3MEHEHUS
CHIIBI TOKa B Iemu. V3ydeHne mameHWs MarHuTa B
amroMuHMeBor  (MemHoi)  Tpybe. COopka  Mmomenu
3JIEKTPOMArHUTHOTOTeHepaTopa. Pemenne pacuéTHBIX 3a1a4
C SIBHO33JJAaHHOM M HESBHO 3aJaHHON (DPU3HYCCKON MOJICITBIO
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M(OPMYJ IO TeMe
«DNEKTPOMAarHUTHAS MHAYKIUA». PellicHre KaueCTBCHHBIX
3ama4, TpeOYIONIMX TMPUMCHEHWS 3HAHUM 10  TeMe
«DNeKTpOMarHuTHass WHIYKIWsS». OObICHCHHE OCHOBHBIX
TMPUHLNIIOB ~ JEUCTBUSI  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHYECKUX IMPOIECCOB, TAaKWX KaK: WHIYKIIHOHHAS
re4b, COJICHOW[, 3aIlUTa OT DJJCKTPU3AIUHA Tl IpH
JBIDKEHUH B MarHUTHOM none3emin. PaboTa B rpynmax mpu

IIpoussoacTso
SNEKTPUUECKONH  DHEprHH
Ha TOILI- 1; TOL-2; TOL-
3
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0OCYXJICHUH  BOIPOCOB  MEKIIPEIMETHOTO  Xapakrepa
(Hanpumep, 1O TeMe «DIIEKTPOMArHUTHBIC SIBICHUS B
TIPUPOICH)

Hroro no pazueny

27

Pa3nen 2. KoJjieoaHus ¥ BOJIHBI

2.1

Mexaanueckue
KoJIe0aHust

10

KomnebOarenpnags  cucrema. CBoOOIHBIE
konebanus. ['apMoHMUeckHe KoyeOaHMs.
Kunemarngeckoe u TUHAMHAYECKOe
omHCcaHWe. JHEPreTHYecKoe  OMHMCaHHe
(3akoH COXpaHCHHS MEXaHUIeCKOH
SHEPTUN). BriBon JMHAMUYECKOTO
OMHCAHMS TAPMOHUYCCKUX KOJICOaHUITH3 X
9HEPreTUYCCKOT0 M  KUHEMAaTHYECKOrO
onucaHus. AMIUTUTYAa U (da3a KoJiecOaHuil.
CBsI3b aMIUTUTYIbl KOJIEOAaHMH WCXOAHOU
BEJIMYUHBI C aMIUTUTYAaMHU KoyeOaHui eé
ckopocTu U yckopenws. [lepuon u yacrora
konebanuii. Ilepwog ManbIx CBOOOIHBIX
KOJIeOaHNH MaTeMaTHYeCKOTO MasTHHKA.
ITepuon CBOOOIHBIX KoJeOaHmin
NpYy)XHHHOTO  MasTHHKa. lloHsaTHEe O
3aTyXaromuX KoieOaHusx. BeHykaeHHbIC
KoJIeOaHusI. Pesonanc. Pe3onancHas
KpuBas. BrusHue 3aTyxaHuss Ha BUJ
PE30HAHCHON  KpHBOH. ABTOKOJICOaHUS.
Texuuueckue yCTpOMHCTBa u
TEXHOJIOTUYECKHE TIPOIECCHI: METPOHOM,
Yackl, Ka4eld, MY3bIKaJIbHBICHHCTPYMEHTEI,
ceficmorpad

IlpoBeneHne KOCBEHHBIX HW3MEPEHHUM, HWCCIEIOBaHUS
3aBHCHMOCTEH MEXIY QU3NUECKUMH BETMIHMHAMH U OIBITOB
0 TIPOBEpPKE MPEUIOKEHHONW THIOTE3Bl NMPH HU3yYCHHH
Koe0aHWH  HHATSHOTO W TPYKUHHOTO  MAasTHHKOB,
BBIHY)KJCHHBIX M 3aTyXaroOIIUX MEXaHMYECKUX KOJICOaHHH.
Onpenenenne a0COFOTHBIX u OTHOCHTEIBHBIX
MOTPEUTHOCTeH M3MepeHui Qu3nueckux BenmdrH. OleHKa
rpaHul] morpenrHocreid. HaOmroneHne HE3aBUCUMOCTH
MEPUOIaMAIBIX KOJICOAHUH Tpy3a Ha HUTH OT aMILIHTYJIBI.
DKcIiepUMEHTaNIbHAS TIPOBEPKA 3aKOHACOXPAHCHHUS YHEPTUU
mpu  KoynebaHWsAX Trpy3a Ha mnpyxuHe. HaOmroneHue
pe3oHaHca. OmnpeneneHue yCIOBHN MPUMEHUMOCTH MOJIEIH
MaTeMaTHIEeCKOTO MAasTHHKAa M UIEANbHOTO MPYXKHHHOTO
MasiTHUKA. Perienue pacy€THbIX 3a/1a4 C SIBHO3aJIaHHOW U
HESIBHO 33J]aHHON (PU3NIECKON MOJIETIBIO C UCTIOIh30BaHUEM
OCHOBHBIX 3aKOHOB M (hopMyn mo Teme «MexaHHdecKnue
KoneOaHus». Perenne Ka4ecTBEHHBIX 3aj1ad, TPEOYIOIIMX
NpUMEHEHHUsT  3HaHMM 1o  TeMe  «MexaHuyeckue
koneOanuss».OObSICHEHHE  YCTPOWCTBA W NIPUHIIMIA
JCACTBUS METPOHOMA, YacoB, Kaueled, MY3bIKabHBIX
WHCTpYMEHTOB, celicmorpada.  Mcmonp3oBanme — IT-
TEXHOJIOTHH NpU paboTe ¢ JOMOTHUTEIEHBIMUA HCTOYHHKAMH
vHpOpPMAIUU TI0 TeMe, MXKPUTUYCCKUN aHaJ W3 U OICHKA
JIOCTOBEPHOCTH

2.2

DNEeKTPOMArHuT
HBIEKOJIEOAH NS

Konebarenpupiéi  xoHTYp.  CBOOOMIHBEIE
JJIEKTPOMarHUTHEIC KoJeOaHus B
WAeaJbHOM  KOJeOaTeIbHOM  KOHTYpE.
®opmyna Tomcona. CBs3b aMIUIATYIBI
3apsiia KOHJICHCATOpa C aMIUIATYON CHIIBI
TOKa B KoJIeOATebHOM KOHType. 3aKOoH
COXpaHEHHMs DHEPrMH B  HJCAIBHOM
KosieOaTeNbHOM  KOHType.  3aTyxarolue
JIEKTPOMarHUTHBIE KOJIeOaHMSI.
BrrnyxieHHBIC AJIEKTPOMAarHUTHBIE
koneOanus. [lepemenHbIl TOK. MoIHOCTE
NIEPEMEHHOI0  TOKA. AMIUIMTYJHOE W

IlpoBeneHre KOCBEHHBIX W3MEpPEHHH U HCCIEIOBaHUS
3aBHCUMOCTEH  (PM3WYECKUMX BEIMYMH TIPH H3YyYCHHH
3JIEKTPOMArHUTHBIX KOJICOaHUH U IeTeHepeMeHHOTO TOKa.
Onpenenenne a0COIOTHBIX u OTHOCHTEIBHBIX
TOTPENTHOCTeH M3MepeHni pusndeckux BeandwH. OT1ieHKa
rpaHull norpemHocteid. U3yuenne ycTpoiicTBa U MpUHIUIIA
JeHCTBUSA TpaHchopmaTopa. Habmronenne
JJIEKTPOMArHUTHOTO pe30oHaHca. M3ydeHne ocIuiorpaMm
JJIEKTPOMArHUTHEBIX KoJieOaHuil. PenieHne pacu€THBIX 3a1au
C SIBHO33JJAHHOW M HESBHO 3aJIaHHON (DU3NIECKON MOICIHIO
C HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOpMYI 1O TeMe
«DIIEKTPOMAarHUTHEIC KOJIcOaHUs». PelleHre KaueCTBEHHBIX

BBICOKOBOJIBTHBIE  JIMHUU
JNEKTporepeaad
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JeiicTByoIlee 3HAYEHHE CHJBI TOKa H
HampsDKeHUsl TpU  pasnudHOM  (hopme
3aBUCHMOCTH  IIEPEMEHHOTO  TOKa  OT
BpeMeHU. CHHYCOUIAIBLHBIN TEepeMEHHBII
TOK. Pe3ncrop, KOHIEHCATOp W KaTylIKa
WHIYKTUBHOCTH B IENU CHHYCOWAAIBHOTO
MEPEMEHHOTO TOKa. PE30HaHC TOKOB.
Pe3onanc  HampsikeHuit. WneanbHblit
tpancdopmarop. IIponsBoxacTso, nepenaya
U TOTpeOJIeHUE DJIEKTPUYECKOW OSHEPTUH.

3ama4, TpeOyroImX
«DNEeKTPOMarHUTHBIC

NMPUMEHCHHS 3HAHUA 10 TeMe

KOJIeOaHus». CpaBHeHue
MEXaHWYEeCKHX M  DJJEKTPOMAarHUTHBIX  KOJeOaHMIA.
OObsicHEeHHEe  yCTpO#CTBA W TPUHIWNA  JCHCTBHS
SJIEKTPUYECKOTO 3BOHKA, TEHEepaTopa IMEPEeMEHHOTO TOKa,
JUHUWA  DJIEKTporiepeaay. Ornpenencane YCJIOBUH
MPUMEHUMOCTH MOJENN  HUACATBbHOTO  KOJIeOaTelsHOrO
KOHTypa. AHalu3 U OICHKA IMOCIEACTBUI HCIIOIb30BAHHUS
Pa3IMYHBIX CIIOCOOOB TPOM3BOJCTBA DIICKTPOIHEPTUU C
MO3UIIMKA YKOJIOTUYECKON 0OE30MacHOCTH; MPEACTABICHUHA O

DKOJOTMYECKHE PHUCKH TPU IPOHM3BOJICTBE | pAIIMOHATBHOM  IPUPOJONONB30BaHNM (B Ipolecce

anekTpodHepruu. KynbTypa UCIoNb30BaHus | MOJTOTOBKH ~ COOONICHHM,  BBIMOJIHCHUA  TPYIIOBBIX

AJIEKTPOIHEPTUU B TOBCEAHCBHOW KU3HHU. | IPOCKTOB)

Texnuueckue YCTpOHCTBa u

TEXHOJIOTHYECKHE TIPOIIECCHI:

ANEKTPHIECKUH 3BOHOK, TeHepaTop

MIEPEMEHHOTO TOKa, JIMHUH dJEKTporepenad

2.3 | Mexanngeckue |10 Mexannueckue  BOJIHBI,  ycioBUs — ux | Habmonenwue o0pazoBaHus u pacnpocTpaHeHHS VYabTpasBykoBas

u pactpocTpaHeHHS. [Tomrepeunsie ¥ |TIOMEePeYHBIX W TPONOJBHBIX BOJH, OTPaXEHUS U JIe(pEeKTOCKOTIHS
3JIEKTPOMArHUT MpoAONbHBIE BONHBEL [lepnonm, CKOpOCTH | MpeToMIICHHS, nHTEephEpeHINH u I pakaun Pagmnosermanue
HBICBOJTHBI paclpocTpaHeHHss W JUIMHA  BOJHBI. | MCXaHUYECKHX BOJH, AKyCTHYECKOTO pE30HAHCA, CBS3H PaaUOCBSI3b B PETHOHE

CBolicTBa MEXAaHUYECKUX BOJIH: OTPaKEHUE,
IpeIOMIIECHUE, nuHTepdepeHuns u
mudpakmms.  3Byk.  CkopocTh  3ByKa.
I'pomkocTs 3Byka. Bricora Tona. TemOp
3BYKa. [IymoBoe 3arps3HeHue
OKpYXaromlel cpenpl. DIEKTPOMAarHUTHBIC
BOJTHBI. YcnoBust U3ITy4eHHs
JIEKTPOMAarHUTHBIX BONH.  B3amMHas

-

OpHUEHTaIUsl BEKTOPOB B , E, vs
3JICKTPOMAarHUTHOM  BOJIHE. CaoiicTBa
JNEKTPOMArHUTHBIX ~ BOJH: OTpakKeHHE,
MIpeJIoMIICHHE, MOJISIpU3aLINS,
natepdepentus  u  gudpakmusa.  [Ikama
ANEKTPOMArHUTHBIX BOJNH. [IpuMeHeHHe
AJIEKTPOMATrHUTHBIX BOJIHB TEXHHUKE U OBITY.
[IpuHIUIB pPagUOCBI3U W TEICBHUICHHUS.
Panuonokarust. DNEKTPOMAarHUTHOE
3arps;3HEHUC OKpY’Karomien Cpenpbl.
TexHUYECKHE YCTPOWCTBA W IPAKTHUCCKOE
MPUMCHCHHE: MY3BIKAJIbHBIC HHCTPYMEHTEI,

TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYJOH U 4aCTOTOM
kosiebanuii. V3yyeHne CBOWCTB yJibTpa3Byka U €ro
npuMeHeHus. McciaenoBaHue CBONCTB 3MEKTPOMArHUTHBIX
BOJIH: OTPa)KCHHE,TPETIOMIICHIE, TTOTIPU3aLUs, TU(HPAKIIHSL,
uaTepdepentuss.  OOHapykeHHe  HWHPpPaKpacHOTO U
yabTpadronaeToBoro u3nydeHni. CpaBHEHHE MEXaHUUECKUX
W DIEKTPOMAarHUTHBIX BONH. OrmpeneneHue ycnoBuit
MIPUMEHUMOCTHU MOJICTH TapMOHMWYECKONH BOJIHBI. Pemenne
Ka4eCTBEHHBIX 3a/a4, TPEOYIOIUX MPHUMEHEHUS 3HAHUHUIIO
TeMe «MeXaHHYeCKHe M 3IEKTPOMATHUTHBIC BOIHBD».
W3yduenue mapameTpoB 3BYKOBOH BoOmHBL —M3yueHue
pacmpocTpaHeHHs  3BYKOBBIX BOJH B 3aMKHYTOM
npoctpaHcTBe. OOBSICHEHHE YCTPOHCTBA M IPUHIOWIA
JeicTBus MY3BIKaJIbHBIX WHCTPYMEHTOB,  pajapa,
panuonpuéMHIKa, TeJIeBU30pa, aHTEHHbI, Tenedona, CBY-
neud. OOBSCHEHHE YNBTPa3ByKOBOW JHAarHOCTHUKH B
TexHuke U meaunuue. UcnonszoBanue IT-TexHomoruit npu
paboTe ¢ IOTOTHUTEIBHBIMU HCTOYHUKAMHU HH(OPMALIUH 110
TeMe, UX KPUTHYECKUH aHaJIN3 M OIIEHKa IOCTOBEPHOCTH.
AHanu3 W OIEHKAa  TIOCHCACTBHH  IIYMOBOTO U

TCHCBI/IZ[CHI/IC B pETUOHE

38




PpaauonpuEMHUK,
TenedoH,

panap,
aHTCHHA,

TEJIEBU30D,
CBY-meus,

9JIEKTPOMArHUTHOTO 3arpsi3HEHUs] OKpYXKarolllei cpeabl ¢
TO3UIAH DKOJIOTHUYECKON 0e30TacHOCTH; NPEACTABICHUN O

YIIBbTPa3BYKOBasi AMAarHOCTHKA B TEXHUKE U | pAallMOHAIFHOM  NPUPOAOIOIG30BaHMM (B TIporecce
MeINIITHE MOATOTOBKH  COOOINEHWH, BBINOJIHEHHH  TPYIIOBBIX
TIPOEKTOB)

2.4 | OnTuka 25 [IpsmonuHeitHOE pactipocTpaneHne cBeTa B | Habmoaenue ONTHYECKUX  SIBICHUH, MIpoBeIeHNE BomnoxonHas OTITHKA.
oxgHopoaHou cpene. Jlyu cera. TodedHbIN | KOCBEHHBIX HW3MEPEHHH, HWCCIEAOBaHUS  3aBUCUMOCTEH IIpumenenue B MeUIIUHE
HUCTOYHUK cBeTa. OTpakeHue CBeTa. 3aKOHBI | QU3NIECKUX  BEJIMYWH W ONBITOB 10  IPOBEPKE Teneckom B 06cepBaTOpUU
OTpaXXCHUs CBeTa. IlocTpoeHue | IpPEANOKEHHOM  TMHOTE3bl MpU  HU3YYEHHU  SIBICHUI qriry
n300paxeHHMd B IUIOCKOM  3epKaJie. | IpeJIOMJICHHMs CBeTa Ha TpaHuIle pasjena IByX Cpel, [Ipumenenne
Coepnueckne 3epkana.  IlpenomiieHue | IpeoMIIEHHsT CBeTa B COOMparoled W pacceuBaroniei CHEKTPAJILHOTO aHaIH3a B
cBeTa. 3aKOHBI  NPEJIOMIICHHMS  CBETA. | IMH3aX, BOJHOBBIX CBOWCTB cBeTa. HalimtoneHue MmojHOTO JTabopaTopusix
AOCONIOTHBIN TTOKa3aTellb  MPEJIOMJICHHUS. | BHYTPEHHET0 OTPAXKEHMs, M3Y4YEHHE MOJENIM CBETOBOJA. [Ipumenenne
OTHOCHUTENBHBIN ITOKa3aTesb npesioMienus. | [lonydeHne n3o0paxeHus: B CHCTEMEN3 TUIOCKOTO 3epKajia 1 (oToaMEeMEHTOB Ha
[TocrostHCTBO 4acTOTHI CBeTa ¥ |MWH3BL, B cHCTeMe u3 JByX JmH3. KoHCTpympoBaHme TIPOMBIIIICHHBIX
COOTHOIIICHHE [UIMH BOJH TIPH MEPEXOJe | TENECKONMNYECKUX CUCTEM. VI3ydeHne MOJspU3aIllii CBETa, TIPEIIPUATHIX

MOHOXPOMAaTHYECKOTOCBETa Yepe3 TPAHHUILY
paszena IByX ONTUYECKHUX Cpea. XO Tyden
B npmme. Jlucmepcusi cBeta. CIIOXKHBII
coctaB Oemoro cBera. Ilser. IlomHoe
BHyTpeHHee oTpakeHue.[IpeaenpHplil yroa
MIOJIHOTO BHYTPEHHETO OTpaXKEHHUS.
CoOuparonme ¥ pacCCHBAIOUINE JIMH3EIL.
Tonkass nunza. DokycHOE paccTosiHUE U

ONTHYECKas  CHJIa  TOHKOW  JIMH3BL
3aBucuMOCTh  (DOKYCHOTO  PaCCTOSHHS
TOHKOW  cdepuyeckoil JHH3BI OT e€

TEOMETPUH U OTHOCHUTEIHHOTO TMOKa3aTels
npenomiieHus. DopMyrna TOHKOW JIUH3BL.
VYBenuueHue,1apaeMoe JTUH30U. X0 Jyya,
MPOMICANIETO JHH3Y IIOJ TPOWU3BOIBHBIM
yrjioM K e€ TJaBHOM ONTHYECKOM OcCH.
[MTocTpoenne n300pakxeHNH TOUKH U OTpE3Ka
MPSIMOI B COOMPAIOIINX M PACCCHBAIOIIUX
JuH3aX W HUX cucremax. OnTuuyeckue
npubopsl.  Pazpemaromas  cnocoOHOCTB.
I'maz kak onrtuueckas cuctema. llpenenbt
MIPUMEHNUMOCTH T€OMETPHYECKONW OITHKH.
BomHoBas omrtuka. MuTepdepenius creta.
KorepenTtHbie HUCTOYHUKH. YcenoBus
HAOJIOICHNST MaKCUMYMOB HMHHHMYMOB B

OTPaXEHHOTO OT TIOBEPXHOCTH TUDJICKTPUKA, H3yUCHHE
WHTep(EPEHIINH JIa3ePHOTO W3IYYCHUS Ha IBYX MICIAX.
[Tomyuenne crmekTpa HW3TYYCHHS CBETOIUONA TPU TTOMOIIH
TUGPaKITUOHHON pemeTku. Pernenne pacdEéTHBIX 3amad ¢
SIBHO33/IaHHOW W HESIBHO 3aJJaHHOW (PH3MUYCCKON MOJICNEIO C
HCTIOJB30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYJ IO TEME
«OnTukay. PernieHne kayecTBEHHBIX 3alad, TPEOYROLIUX
npuMeHeHus: 3HaHuil mo teme «Ontukay. IloctpoeHue u
pacuét M300paKEeHUH, CO3aBACMBIX IUIOCKAM 3EpKajoM,
TOHKOW nuH30M. OmpenencHue YCIOBHH NPUMEHUMOCTH

MOJENM  TOHKOW  JIMH3bI;  TPaHHWIl  HPUMEHHMOCTH
reoMeTpudeckoii ontuku. OOBICHeHHE ocoOeHHOCTEeH
MPOTEKaHHWsl ONTHYECKUX  SIBICHUN:  uHTEepdepeHIny,

Judpakiuy, TUCIEPCUH, TOJTHOTO BHYTPEHHETO OTPaXKSHUSI.
OObsICHEHHE YCTPOWCTBA W TPHUHIIUIIA JEHCTBUS OYKOB,
JyTBI, TIepUCKOTIa, ¢oroanmapara, MHUKpPOCKOTIA,
MIPOCKIIMOHHOTO ~ ammapara, AWQPaKIHOHHOW peméTKy,
BOJIOKOHHOH ONTHKH. OOBSCHEHHE NPOCBETICHHUS OITHKH.
PaGora B rpymmax mpu  OOCYXICHHH  BOIIPOCOB
MEXIPEJIMETHOTO  XapakTepa (Hampumep, IO  TeMe
«CBeTOBBIC SIBIICHUS B IPHPOIEY)

Hcnons3oBanue jga3epoB B
MeIUInHE

Teneckom B 0b6cepBaTOpUU
IOYpITIIY
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nHTEp(EPEHINOHHON KapTHHE OT JBYX
KOT€PEHTHBIX ~ HWCTOYHHMKOB.  lIpmumepsr
KJIACCHYIECKHUX HHTEP(PEPEHIIMOHHBIX CXEM.
Judpaxmus cBeTa. JudpakuoHHas
pemérka. YcioBrue HaOMIOACHHS TIaBHBIX
MaKCHMYMOB pu TIaICHUN
MOHOXPOMaTHYECKOTO cBeTa Ha
mudpakunonHyio pemérky. INoxspuzanus
cBeTa.  TexHuUYeckue  YCTpOWCTBA H
TEXHOJIOTUUECKHE IPOLECCH: OYKH, JIyIa,
nepuckon,  QoToanmnapar, MHKPOCKOI,
NPOCKLMOHHBIA  anmapar, NPOCBETICHHE
OIITHKH, BOJIOKOHHAs OIITHKA,
nudpaKIMOHHAS PEIIETKA

Hroro no pazueny

60

Pa3nen 3. OcHOBBI crieNUAJIbHON TEOPUH OTHOCUTEJIBHOCTH (1aJiee - CTO)

3.1 |OcHoBbl 5 I'panunel  npumenumoctu kinaccuyeckoil | [lpoBeaeHne KOCBEHHBIX M3MEPEHUN UMITYJIbCa M DHEPTUU
CHeHaNbHON MexaHuku.  IlocTymaTel  CHENHANBHOMN | pEMATHBUCTCKUX dacTHL (Mo  QoTorpadusiM  TPEKOB
TEOpHUH TEOpUH OTHOCHTEJIBHOCTH. | 3apsDKCHHBIX YaCTUI] B MAarHUTHOM TIIOJie). AHamu3 H
OTHOCHTEIIFHOC [IpocTpaHCTBEHHO-BpEMEHHOH HMHTEpBaJ. | OMHCaHWe (HU3WICCKUX SBICHUH C  HCIIOJIB30BAaHUEM
M [IpeobpazoBanms Jlopennia.  YcioBue | MOCTYJNaTOB  CHEHUAJIBHOM  TEOPUHM  OTHOCHTEIIBHOCTH.
MIPUIHHHOCTH. OtHOcuTensHOCTh | OOBICHEHHE TIPUHIUTIA neiicTBus CITyTHUKOBBIX
OTHOBPEMEHHOCTH.3aMeIJICHHE BPEMEHH W | IPUEMHHIKOB, YCKOPUTENEH 3apsKeHHBIX YaCTHI
COKpAIICHUC IMHBI. JHEPTUs U UMITYJIbC
PENATUBUCTCKOM yacTUIlBl. CBsI3b MaccChl C
SHEpPruell M HMITYJIBCOM PEISTHBUCTCKOM
YacTUIBI. DHEPTUsl IMOKOs. TeXHHYECKHE
YCTPOWCTBA U TEXHOJOTUYECKHE MIPOIECCHI:
CIIyTHUKOBBIE TPUEMHHKH, YCKOPHTEIH
3apsHKEHHBIX YaCTHI
Hroro no pazueny 5
Pa3nen 4. KBanroBasi pusuka
4.1 |Kopnyckymsapa |15 PaBHoBecHOE TEIUIOBOE m3nyuyeHue | [IpoBeieHne  KOCBEHHBIX  W3MEPEHHH, HCCIeIOBaHUs IIpumenenue
0-  BOJHOBOW (m3myueHne aOCONMIOTHO UEPHOTO Tela). | 3aBUCHMOCTEH MEXAy (PU3MYECKIMH BeIHYHMHAMH TIPH PannoaKTUBHBIX H30TOIOB
JTyaJTi3M 3akoH cmemenus Buna. 'nmotesa [Tnanka o | m3ydyeHUH SIBJICHUST dotordpdekra.  OmpenencHue ITpoGnemsr
kBaHTaX. DOTOHBL. DHEPrus W HUMILYJIBC | AOCOIIOTHBIX M OTHOCHTENBHBIX MOTPEITHOCTEH M3MEpPEHUN PannoaKTUBHOCTH B
¢dotona. Doroadpdexr. Onbiter AT | pm3uuecknx BenwunH. OlEHKAa TpaHHWI TOTPENTHOCTEH. peruoHe
Cronerosa. 3aKoHBI dbotorddekra. | Pemenne pacu€THBIX 3amad ¢ SBHO 33JaHHOW W HESBHO
VYpaBrenue DitHinreliHa s GoTorddekTa. | 3aJaHHON  (HUIUYECKOW MOJCIBI0 C  HCIOJE30BAaHHEM
«KpacHas TpaHUIIa» ¢doroaddekra. | OCHOBHBIX 3aKkOoHOB U (GopmMyn mo Teme «KBaHTOBEIC
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JaBnenue cBera (B YacTHOCTH, JaBJICHHE
cBeTa Ha aOCONFOTHO TIOTJIONIAMOIIYIO |
abCOIIOTHO OTPAKAIONIYI0 TOBEPXHOCTH).
Onwrter IT.H.  Jlebemesa.  BosHoBBIE
cBoiicTBa yactuil. Bomusl 1e bpoitnsa. Jnuna

BONHBI Je bpoins wu pasMmepsl 00JacTH
JOKANM3allMd  JBIDKYIIEHCS ~ YacTHIIBI.
KopnyckynsipHo-BoIHOBOMH JIyaliu3M.

Judpakuus 2JIEKTPOHOB Ha KpHCTaJUIax.
Cneunduxka H3MEpEeHHH B MHKpPOMHpE.
CooTHouleHus HEoIpeeNEHHOCTEN
IeiizenOepra. TexHuueckue ycTpowcTBa U
TEXHOJIOTUYECKUE IPOLIECCHI: CIIEKTPOMETP,
(dboTodeMeHT, (GOTOAATUYNK, TYHHEIHHBIH
MHKPOCKOIL,COJIHEUHast OaTapest, CBETOIHO

SBIICHHS». PelIcHWe KA4eCTBCHHBIX 3aa4, TPEOYHOIIUX
MpUMEHEHHs 3HaHUM 1o TeMme «KBaHTOBBIE SBICHUM.
OmnpeneneHnre yCIOBHI MPUMEHIMOCTHKBAHTOBOW MOJICIH
cBeTa. AHamM3 KBAaHTOBBIX IIPOIIECCOBC HCIIOJIB30BAHUEM
ypaBHeHHs OWHImTeHHa a1 (oTodddekTa, nmpHHIHUIA
COOTHOILEHUN HEOIpeAeIEHHOCTH Ieitzenbepra.
OO0ObsicHeHnE TIPUHITATIA JIEHCTBUSL  CIIEKTPOMETpA,
(doroanemenTa, (GoTOAATYMKA, TYHHEIHHOTO MHKPOCKOIIA,
comHeyHOM Oatapen, cBeromuona. Hcmonp3oBanue IT-
TEXHOJIOTHH NpU paboTe ¢ JOMOTHUTEIEHBIMUA HCTOYHHUKAMH
WHPOPMAIIUU 110 TEME,UX KPUTHYCCKHI aHAIHM3 U OIICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OMNBITH 10 UCCIIETOBAHUIO CTPOCHUSAATOMA.
[Tnanerapnas moznens atoma Pesepdopna.
ITocrynarst Bopa. Nzny4yenue u
morJomeHue (OTOHOB MPH MIEPeXoaeaToMa
C OJIHOTO YPOBHSI SHEPTUU HA Apyroi. Bumbl
criekTpoB. CHEeKTp ypOBHEMIHEPruM aToma
Bogopona. CHOHTaHHOE M BBIHYXACHHOE
u3nyueHue cBera. Jlazep. Texuuueckue
YCTPOMCTBA U TEXHOJOTUUECKHUE MPOLIECCHI:
CHCKTPANBHBIA  aHamu3  (CHCEKTPOCKOII),
J1a3ep, KBAHTOBBIA KOMITBIOTEP

OnpeneneHre UIMHBL BOJHBI  JIA3€PHOTO H3IYYCHHS.
HaGmonenne nuHeddaTeiXx  crekTpoB. MccnempoBaHue
CIIEKTpa Pa3peKEHHOTO aTOMapHOTO BOJIOPO/Ia U H3MEPEHHE
mocTosiHHOM Punbepra. 3ydenne yctpoiicTBa U IeHCTBUS
CUETYNKA MOHIBUPYIOMUX dacTuil. OmnpeneneHue yCcIoBHN
MPUMEHUMOCTH MoJienn atoMa Pesepdopaa. OObsicHeHHE
MPUHIUNA JEUCTBUSL CIEKTPOCKOMNA, Jia3epa, KBAaHTOBOI'O
KOMIIbIOTEpa. AHAJIM3 KBAaHTOBBIX IMPOIIECCOB HA OCHOBE
TEepBOro U BTOPOTO MOCTyaaToB bopa
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dwusnka
ATOMHOTO sIpa
"
3JIEMEHTapPHBIX
YaCTHII

Hyxnonnass mogmens siapa [elizenOepra—
WBanenko. 3apsaa smpa. MaccoBoe YHUCIIO
simpa. M3oTomsl. PagnoakTuBHOCTE. Abda-
pacnag. OJNEKTPOHHBIH W TO3UTPOHHBIH
Oeta- pacmag. ['amma-msmydenue. 3akoH
paanoaKTHBHOTO pacriana. PaanoakTHBHEIE

H30TOIIBL B NIpUpPOJE. CaoiicTBa
HOHU3UPYIOUIETO  U3Iy4eHus. Brusaue
PaAMOAKTUBHOCTU Ha JKHUBBIE OPraHU3MBIL.
EctecTBeHHBIH ¢don H3IIy4CHUS.

Jo3umeTpus. DHeprusi CBsi3W HYKJIOHOB B
sinpe. SInepuble cuibl. JledekT Macch sapa.
Snepuble peakuuu. Jlenenue u cCUHTE3 sAEp.
Snepusie PEaKkTopHI. [Tpobaembl
YIPABJISIEMOTO  TEPMOSIICPHOTO  CHHTE3A.

IIpoBeneHne W3MEpEeHHH PpPagUOAKTHBHOTO  (QOHA  C
HCTIOJIH30BaHUEM JI03UMETPA HHACCIICIOBAHIE TPEKOB YACTHII
(1o rotoBeIM (poTorpadusm). 3ydenne moraonieHus d6era-
gactunamomMuaneM. OnpeneneHne ycaoBAN MPUMEHIMOCTH
MOJIENH AaTOMHOTO spa. AHaJINW3 M ONHCAaHHUE SACPHBIX
peaKIii C MCHOJIb30BAHUEM TOHSTHH MaccOBOE YHUCIO HU
3apsan sApa, DHEPrusi CBsI3W SApa, 3aKOHOB COXPaHEHUS
3apsia, MaCCOBOTO YHUCIIA M SHEPTUU B SJCPHBIX PEaKIHIX,
3aKOHA PaTUOaKTUBHOTrO pacnana. OObsICHEHUE NPUHIIHIIA
JNEeHUCTBUSL JO3UMETpa, Kamepbl BWIIbCOHA, SAEPHOTO
peakTopa, TEPMOSICPHOTO peaKTopa, aTOMHON OOMOBI,
MarHUTHO- PE30HAHCHOW TOMOrpaduu. AHAIN3 U OIICHKA
BIIMSIHUS PalMOAKTHBHOCTH HA YKUBBIC OPTAHU3MBL, a TAKKe
TIOCTIEACTBUN Pa3BUTHUSL AJIEPHON SHEPreTHKU C TO3ULUN
3KOJIOTUYECKOH 0€30I1aCHOCTH; TIpeJCTaBICHUIN 0
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DKOJIOTHYCCKHUE ACIEKThI pa3BHTHHﬂL{epHOﬁ

JHEPTreTHUKHA. MeToApl PETHCTpalvk |
WCCIIEIOBAaHUS  DJIEMEHTAPHBIX  YaCTHIL.
dyHaamMeHTaIbHbIE B3aUMOJIEUCTBHSI.
Bapwronsl, ME30HbBI u JICTITOHBI.

[IpencraBnenne o CraHAapTHOW MOJEIH.
KBapk-rimroonnas monenbanpoHoB. Ouznka
3a mnpeaenamu  CTaHAApTHOM MOJEIH.
Témnuas wMatepus u TEMHas DHEPrUsl.
EnuncrBo Qusnyeckoll KapTUHBI MHpa.

Texuuueckue yCTpOMICTBa u
TEXHOJIOTUYECKHE MPOLECCHI: J03UMETP,
kaMmepa BusbcoHa, saepHBI  peakTop,

TEPMOSIIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOrpadus

palMOHAIFHOM ~ TPUPOAONOJIB30BaHUM (B Impolecce
MOJrOTOBKH  COOOINEHHWH,  BBIMOJIHEHUSI  TPYMIOBBIX
TIPOEKTOB)

Hroro no pazpeny

25

Pa3zngen 5. DjieMeHThI

ACTPOHOMHH M aCTPOPU3HKH

5.1

DeMEHTHI
ACTPOHOMHMH U
acTpoU3UKHI

12

Dransl pa3BUTHA acTpoHOMUH. IIpukiamHoe
H MHPOBO33PEHYECKOE 3HAYEHHE
acTpOHOMHH.  [IpHMEHHMOCTh 3aKOHOB
¢bu3ukn IS OOBSICHEHHSI  TPUPOJIBI
KOCMHYECKUX 00BEKTOB. Mertoasl
ACTPOHOMHMYECKHX HCCIIEOBAHUMN.
CoBpeMEHHBIC  ONTHYECKHUE  TCIICCKOIIBI,
PaNOTEIECKOIIHI, BHeaTMoc(epHas
acTpoHoMusA.  Bupn  3Bé3gHOTO  HeEOa.
Co3Be3nusi, sipKue 3BE3NBI, IUIAHETHI, WX
BuauMmoe asukeHue. CoJlHEUHas CHUCTEMA.
CoiHre. Comaeynas AKTUBHOCTb.
Hcrounnk osueprun ConHma u  3BE3N.

3BE3MBI, WX OCHOBHBIE XapaKTCPUCTHKH.
JluarpamMmMa  «CHEKTpajbHBIM  KJacc —
CBETHUMOCTDY. 3BE3 BT TJIaBHOH

IOCICA0BATCIIBHOCTH. 3aBHCHMOCTh «Macca

—  CBETHUMOCTB» Ui 3BE3A TIJIaBHOI
MOCIIEJ0BATEILHOCTH. BHyTpeHHee
CTpoeHHUe 3BE3 . CoBpeMeHHbIE

NpEeACTaBICHUA O MPOUCXOXKACHHH U
sBomonu ConHIau 3BE3A. DTambl KU3HU
3BE€31. Mineunsiii [IyTe — Hama ["anmakTuka.
ITonoxxenne wu  gpmwxeHue ConHua B

HaGmonenne 3BE3gHOTO HeOa HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM  KOMITBIOTEPHBIX ~ TPHJIOKEHWUH s
OTIpEJICICHUsT ~ TIOJIOKEHUST  HEOECHBIX  OOBEKTOB Ha
KOHKpPETHYIO JaTy: OCHOBHbIe co3Be3qusi CeBepHOTO
ToJTyIIapus usipkue 3B€3161. Habmonenue B Teneckon JIyHbI,
TJTAHET, TYMAHHOCTEH M 3BE3MHBIX CKOIUIEHWH. YdacThe B
JIUCKYCCUHM O POJHM acTPOHOMHUHU B COBPEMEHHOW KapTHHE
MHpa, B TPAKTHYECKOH JESITENbHOCTH YeJOBEKa U
JaNbHENIIeM HayYHO- TEXHUYECKOM pa3BUTUU. [loaroroska
co0OIIeHn 0 METOJIaxX MOy YCHHUS HAYYHBIX
ACTPOHOMMYECKUX 3HAHUHM, OTKPBHITHSX B COBPEMEHHOM
aACTPOHOMHH. [Ipumenenwne OCHOBOTIOJIATAOIINAX
ACTPOHOMMYECKUX IMOHATUM, 3aKOHOB U TEOPHIl JIJIs1 aHAIHM3a
U OOBSICHEHHA (PU3NIECKUX TPOIECCOB, MPOUCXOMISIINX B
3BE3/1aX, B 3BE3AHBIX CHCTEMAaX, B MEXKTaJJaKTUYECKOU cpefie,
IBHOKEHMAHEOECHBIX TEJI, DBOJIIOIIMHK 3BE3]1 1 BeemeHHoM
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lanakruke. Turb rajakTHuK.
Paanoranaktuku u kBazapsl. UEpHbIE TBIPHI
B sipax rajakTuk. Beenennas. Pacuimpenue
Bcenennoii. 3akon Xab0Osa. PasOeranume

ranaktuk. Teopusi bomnbmoro B3pbiBa.
PenmukroBoe wum3mydenwe.  MacmraOHas
cTpykTypa Bcenennoil. MeraranakTuka.

Hepeménnsle npoGieMbl aCTpOHOMHHA

HUroro no pazgeny

12

Pa3nen 6. ®uznyeckuii NpakKTUKYM

6.1 | dusnyeckuit 16 CriocoOb1 m3Mepenust pu3ndecKkuxBennduH | [I[poBeieHHe  KOCBEHHBIX ~ HM3MEPEHHH, HCCIIEJOBAHHUN
MPAKTUKYM C  WCHOJB30BAHHUEM  AQHAJOTOBBIX W | 3aBUCHUMOCTEH (busnveckux BEJIMYUH, MpOBEpKa

TUPPOBBIX H3MEPUTEIBHBIX MPUOOPOB H | MPEIOKEHHBIX THIOTE3 (BBIOOp M3 paboT, OMHCAHHBIX B
KOMIOBIOTEPHBIX  JTATYUKOBBIX  CHCTCM. | TCMATHYECKUX pasjeliaX «YUYCHHYCCKHA OSKCICPUMEHT,
AbcomoTHbIC u OTHOCHTEJIBHBIC | 1a00paTOpHBIC PaOOTHI, IPAKTHKYM))
MOTPEIIHOCTH  HM3MEPCHHU  (PU3HYCCKUX
BexnurH. OICHKA TPaHMI] TOTPEITHOCTEH

Hroro no pa3aeny 16

Pa3gen 7. O6o0maroniee moBT

opeHue

7.1

CucreMaTH3aiu
s 1 0000IIEeHHE
MPEIMETHOTO
COIEPXKaHUSA |
OIBITA
JIEATEILHOCTH,
MPUOOPETEHHOT
o

pU  U3yYCHUHU
Kypca ¢usuku
10-11kmaccoB

15

O06001IeHNe ¥ CHCTEMaTH3AUCOIePIKAHHS

pa3zeinos Kypca «MexaHuka,
«MounekysipHast ¢usnka u
TEPMOAMHAMHKA»,  «DJICKTPOANHAMHKAY,
«Komebanust u  BOJHBEI»,  «OCHOBBI

CHEeNHATbHON TEOPHH OTHOCHUTEIHHOCTHY,
«KBanToBas (1126370 &% «DIIEMEHTBI
aACTPOHOMUH HaCcTPOPU3IUKNY. Poib pusuku
U acTpOHOMHM B  SKOHOMHYECKOH,
TEXHOJIOTUYECKOH, COIMAJIbHOM u
ATHYECKOU chepax NesaTeTbHOCTH YeIIOBEKa,
poib U MeCTO (PM3MKM M aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOIl KapTHHE MMHpa,
3HAYCHHE OIMHCATCILHOM,
CHCTEMaTH3UPYIOUIeH, OOBICHUTEIBHONH |
MIPOTHOCTHYECKON (YHKIHHA (U3NIECKOH

TEOpHUH, pONb (GU3MYECKOH TEOpUu B
(dbopmupoBaHuH npeACTaBICHU I 0
(u3nueckoil  KapTUHE MHpPA,  MECTO

(u3nYeCcKOi KapTHHBI MUpa B O0IIEM Py

COBPCMCHHBIX CCTCCTBCHHO-HAYYHBIX

Yyactue B OUCKYCCHH O pOJIM (DU3UKU U aCTPOHOMHHU B
pasmuyHBIX chepax AeATeNIFHOCTH 4YenoBeka. [lomroroBka
coobmieHnii 0 Mecte (pU3MUECKOH KapTUHBI MHUpa B PIAy
COBpPEMEHHBIX TMpEJICTaBICHU 0 mpupoze. BrinmonHeHue
y4eOHBIX  3aJaHUH,  JEMOHCTPUPYIOIIUX  OCBOCHHE
OCHOBHBIX OHATHH, (PU3NIECKUX BETHMIUH U 3aKOHOB Kypca
¢msuku10-11 xmaccon
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[IpeACTaBICHUI O IPUPOE

Hroro no pazueny 15
PesepBHOE BpeMs 10
Obmee kommaecTso | 170

4acoB M0 IporpamMmme
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IIpunoxenne 1

Taoauna 1
®opma npeacrasiieHus: IM(POBLIX BUICOMATEPHAJIOB B padoyeil mporpamme

Ne Tema yueGHOro | ABTOpCKHE nyOnuuHble | AnpakTuueckui OCHOBHOE coJiepKaHUE MaTepuana Jnuren | Kparkoe cozepKaHue

/I | 3aHATHS o0ydatommue MaTepuansl/ | HHCTPYMEHTapHil. BHOCTh | JESITEIFHOCTH YYaIIUXCs

UCTOYHMK, Ha3BaHWE, BBIXOIHBIC
JTAaHHBIE

10 xmace

MexaHnka

1 Mexanndeckoe HNudboypox ITonoxenne Tema B | Mexanudeckoe newxkenue. | 11 mua | IIlpocmoTtp u 0OCyxaeHne
JIBHKCHHE. https://infourok.ru/videouroki/fizi | mpocTpaHcTBe. OTHOCHTEITHHOCTh MEXaHHUYECKOTO.

Koopaunara ka Onucanue qBIKEHUS Cucrema otcuéra. CnocoObl omnmcaHus
JIBMDKCHHSI.

2 PaBHOMEpHOE Hudoypox CkopocTb IyTs. CxopocCTb. IIpsmonuneiinoe | 12 mun | 3anuchk ypaBHEHUI
npsmonuneinoe | https://infourok.ru/videouroki/fizi | paBHOMepHOE PaBHOMEPHOE JBIKEHHE MIPUMEPHI IPUMEHEHUS
JIBIDKCHUE ka MIPSIMOJIMHEHHOTO

JBIKCHUS. Y paBHEHHE
JIBHDKCHUS

3 JBsmwxenne mnox | HI'V Bpocok mox yriaom k | Teno, OpolieHHOE TOJ YIJIOM K TOPH30HTY, | 4 MHH PucyHoxk, 3anuch ypaBHEeHUH
YTIIOM K| ( HoBocubupckuii | TOpU30HTY JIETUT 110 Tlapaboiie. ITO NBIKEHUE MOXKHO
TOPU30HTY TOCYAaPCTBEHHBIN YHHBEPCHUTET) NPEACTaBUTH B BHIE CYMMBI  JIBYX

GetAClass -- ®uznka B OmbITaX U JIBIKEHUI: PaBHOMEPHOTO u
9KCTIEPUMEHTaX PaBHOYCKOPEHHOTO.
https://www.getaclass.ru/

4 IlepBoiii  3akon | HI'Y TlepBoiit 3akoH | Mnepuus. WNuepunanbusie CUCTEMBI | 4 MUH 3anuch 3aKOHA W TPUMEPHI
Herorona GetAClass - ®usuka B onbiTax U | HeloTtoHa otcuérsl. [lepBblii 3akoH HetoToHa. HIPUMCHECHHUS

9KCIIEPUMEHTAX
https://www.getaclass.ru/

5 Bropoit  3axon | HI'Y Bropoit 3akoH | Bropoii 3akon  HbroToHa  cBs3bIBaeT | 4 MuUH 3anuce 3aKoHa U MPUMEPHI
Herorona GetAClass - ®usuka B onbitax U | HeloTtoHa HM3MEHEHHE UMITyJIbCa ABHXKYLIETOCs Tela C IIPUMCHECHHUS

SKCIIEPUMEHTaX BEIMYMHON [EHCTByIOIIEH Ha 3TO TEJo
https://www.getaclass.ru/ CHUIBI.

6 3aK0oHbI Tenectynus Pockocmoca Ypok W3 KocMoca: | KOCMOHaBTHl ¢ ©Oopra MexayHapoxno | 15 mun | IIpocMoTp, 3amick 3aKOHOB
HrroToHa http://www.tvroscosmos.ru/ (hr3rKa HEBECOMOCTH KOCMUYECKOW CTAaHIIMM PAacCKa3bIBalOT O

MPOSIBIICHUHN 3aKOHOB (DM3WKH B YCIOBHSIX
HEBECOMOCTH.

7 Cunma Tmspxectu. | MHDOYpOK IlepBass kocmmueckas | BerauciieHne cCKOpocTH, KOTopyto Tpedyercs | 12 muna | 3amuch  (GopMmyn mpuUMeEpHI

HesecomocTh https://infourok.ru/videouroki/fizi | ckopocTb. Cuna | COOOMMUTh,  UCKYCCTBEHHOMY  CITYTHUKY TIPUMCHECHHS
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ka

Tskect. HeBecomocth

3emu JUIsl TOTO, YTOOBI OH IBHTAJICSA IO
KpYyroBoil opOuTe Ha 3aJaHHOW BBHICOTE Hal
3emIeid.

8 HUckyccrBennsie | Temectyans Pockocmoca CITyTHUK )XU3HH HCTOPHHU CO3aHus nepBoro | 10 mun | IIpocmotp u oOCyxneHme
CIIyTHUKH http://www.tvroscosmos.ru/ HCKYCCTBEHHOTO CITYTHHUKA 3E€MIIH.
3emum. IlepBas
KOCMHUYECKast
CKOPOCTB.
9 Nmnynsc. 3akoH HI'Y 3akoH coxpaHeHus | IMmynbc — OBMOKyIIerocss Tela  paBeH | 4 MUH 3anuch 3aKOHA W TPUMEPHI
COXpaHEHHMs GetAClass - ®u3uka B ONBITaX U | UMIYJIbCa NPOM3BEACHUIO €r0 MAacChl Ha CKOPOCTb. PUMEHEHUS
HMITyJIbCa 9KCIIEPUMEHTAX [TonHpld WMITyJIBC 3aMKHYTOH CHCTEMBI
https://www.getaclass.ru BCET/1a COXPaHsETCsL.
10 | Pabora cunbl | MHOypok PaGota cuibl TsokecTH. | Beluncnenue paboty cmibl, ucnoabdys | 11 mun | 3anuce ¢Gopmyn npuMepsI
Tspkectu. Pabora | https://infourok.ru/videouroki/fizi | Pabora CWJIBl | 3aBUCUMOCTb CUJI B3aUMOJCHCTBUS MEXAY IIPUMEHEHHUS
cuibl ynpyroctu. | ka YIPYTOCTH. TEJIAMH OT PacCTOSTHHS MEXKILy HUMHU.
ITorennuansuas
SHEPTHs
11 Kunernueckas Hndoypox Kunernueckas sHeprust | Kunerndaeckas SHEprys T 3aBHCHT TOJIBKO | 9 MuH 3amuces GopMyn TpHUMEpPE
SHEPTHSL. https://infourok.ru/videouroki/fizi OoT ®Wx w™Macc u ckopocreit. IlomHas MIPUMECHEHHS
Teopema o | ka MEXaHWYECKast SHEPTHsI CHCTEMBI 3aBHCHUT OT
KHHETUYECKON CKOpOCTEH TeJl U PACCTOSHUN MEXIy HUMH.
SHEPTUH
12 | 3akon Hndoypox 3akoH coxpaHeHHs | 3aKOH COXPaHEHHS YHEPTHH B MEXaHUKE 9,5muH | 3ammce QGopMyn TpUMEpHI
COXpaHEeHHUs https://infourok.ru/videouroki/fizi | sHeprun MIPUMEHEHHUS
SHEepruu B | ka
MEXaHHKe
OcnoBrel MKT u TepMoanHaMuka
13 OcHOBHBIE LiameloN School OcHOBHBIE TIOJIOXKEHUS | (POPMYITHUPOBKM  OCHOBHBIX  IOJIOKEHUH | 9 MUH 3anuch OCHOBHBIX
TIOJIOKCHU S channel/UCSpBnhP7bFOta MKT.  BpoyHOBCkOEe | MOJEKYISIpHO-KHHETUYECKOI TEOpHUHU MOJIOXKEHUN
MKT 5M4VWum-mg JBIDKEHUE (MKT)
14 | Macca momnekyn. | Uadoypox Macca Mouiekyn. | OCHOBHEBIE TIOHATHUS MOJIEKYJISIPHO- | 7 MUH 3amuck  QopMya HpUMEpHI
Konnuectso https://infourok.ru/videouroki/fizi | KonandecTBo BemiecTBa | KHHETHYECKOH  TEOpWUH:  OTHOCHTENbHAS IIPUMEHEHHUS
BEIIIECTBA ka MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BEILIECTBA, MIOCTOSTHHAS Asoragpo,
MOJISIpHAsl Macca.
15 Temmeparypa u | LiameloN School Temmeparypa. Dueprust | CocTossHHE Ta3a OMUCHIBAIOT ¢ Momombo | 9,5 mun | [IpocMoTp, KOHCIIEKT
TEIJIOBOE channel/UCSpBnhP7bFOta TEIJIOBOTO  JBW)KCHHS | MaKpoNapaMeTpoB — OOBEM, JIaBJICHHE |
paBHOBECHE. SM4VWum-mg MOJIEKYJ TeMIIepaTypa.
Hynesoit 3akon
TEepMOJMHAMUKH
16 | OcHoBHOE Wudoypox WneanbHblil ra3. | OcHOBHOE ypaBHEHHUE MoutekynsipHo- | 14 mun | KoHcnekr
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ypasaenne MKT | https://infourok.ru/videouroki/fizi | OcHOBHOe ypaBHEHHE | KHHETHYECKOW TEOPUH MICALHOTO ra3a
ka MKT
17 | O6benunénnsii | LiameloN School VpaBHenue coctosaus | UTO  MOHMMAOT  TOJ  MapIHaIbHBIM | 7, 5 | 3amuch 3aKOHA W TIPUMEPHI
ra3oBelid  3akoH. | channel/UCSpBnhP7bFOta HJICATBHOTO rasa. | AaBlieHHEM, paBHOBECHBIM COCTOSHHUEM; | MUH MIPUMECHEHHS
YpaBuenue SM4VWum-mg T"a30BbI€ 3aKOHBI YpaBHEHHE COCTOSHMSI HJCalIbHOTO Tasa,
COCTOSTHHSA 3aKkoH JlanbTOHA, 3aK0OH ABOrajpo, ra3oBble
HACAIHLHOTO ra3a 3aKOHBI; 0COOCHHOCTH H30IPOIIECCOB
18 | Pabora B | Madoypox Pabota B | BHyTpeHHsAs SHEprus MakpOCKOIMYECKOTo | 7 MHH Koncnekr
tepMomuHamuke | https://infourok.ru/videouroki/fizi | TepmonuHamMuke TeJla MOKET MEHATHCS B IBYX CIIydasx: IMpu
ka COBEpLICHNH pPabOTBl CaMHM TEJIOM WIIU
COBEpLICHNH PabOThl HaJl HUM M B CIydae
teruionepenaun. Pabora tena npu cxxatuu u
pacuIMpeHNHy ra3a 1 ApYTrux Tell.
19 | 3akon LiameloN School Iepssrit 3akoH | CMBIC TEpBOro 3aKOHa TEPMOAMHAMMKH, | 3 MUH 3anuce 3aKoHa U MPUMEPHI
COXpaHEHUS channel/UCSpBnhP7bFOta TE€PMOANHAMUKH annabaTHOrO Tpolecca M Kakue IMpoLecchl IIPUMEHEHHUS
JHEPIUU B | SM4VWum-mg Ha3bIBAIOTCS 00paTUMBIMU u
TETIIOBBIX HEOOpaTUMBIMHU
mporeccax
(mepBBIf  3aKOH
TEpMOJMHAMUKHI
). 3akoH
COXpaHEeHHMs
SHEPruu
20 | Ilpeo6pazoBanne | LiameloN School TennoBele pBurarenu. | YcTpoilcTBO M NpHUHOMI  JeicTBuA | 5,5 MuH | 3amuch 3aKOHA U IPHUMEPHI
SHEepruu B | channel/UCSpBnhP7bFOta KIIQ TEIUIOBBIX | TEIIOBOTO  JABUrareis; ¢Gopmynry  ais IIPUMEHEHHUS
TETIOBBIX 5M4VWum-mg JBurareneit Berurcnenuss KIIJ[ TtemnoBoro nBuratens;
MallllHaXx. criocoObt u3meHenust KI1J]
IIpuniun
JIEUCTBUS
TETIIIOBBIX
MaIlyH.
21 Bropoit  3akon | Undoypox Heobpatumocts Bce TIPOIIECCHI camomnpon3BoJibHO | 7,5 MuH | KoHcnekT, o0CcyxaeHme
TepMomuHaMuKH. | https://infourok.ru/videouroki/fizi | TemmoBBIX MpoieccoB MPOTEKAIOT B OJHOM  OMNpeAcIIEeHHOM
Heob6patumocts | ka HamnpasyieHnd. OHU HEOOPATUMBI.
TIPOIIECCOB B
TIpUpoJe
DNIeKTpoCTaTHKA
22 | DnexTpuszanus HI'Y OnexTpuueckue 3aKOH COXPAaHEHHs AIEKTPUUECKOro 3apsaa. | SMUH OOcyxneHne, BBIIOIHEHNE
ten. JlBa Buma | GetAClass - ®u3uka B ONbITax U | 3apsibl B3aumMopelicTBue 3apsoB. TPEHUPOBOYHBIX 3aJaHUN
INEKTPUIECKUX 9KCTIEPUMEHTAX
3apsIoB. https://www.getaclass.ru/
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IIpoBoguuKKM U
JTDIICKTPUKH.

23 3axon Kynona HI'Y 3axon Kynona 3akoH Kynona. [IpuHINTI CyTIEpIIO3UITHH. 3 MuH 3anuch 3aKOHA W TPHUMEPHI
GetAClass - ®usnuka B OmbITaX U MIPUMECHEHHS
9KCIEPUMEHTAX
https://www.getaclass.ru/

24 | CunoBele JHuu | HI'Y DIeKTpUIECKOe ToJe DNeKTpUIeCcKoe roJie. HewictBue | 5 MuH N3o0paxkenne moyned  oT

anekTpudeckoro | GetAClass - ®u3nka B OmMbITax u JJIEKTPUYECKOTO TIONS Ha DJIEKTPUYCCKUE Pa3HBIX HCTOYHUKOB
OIS 9KCIEPUMEHTAX 3apsiabL..

OnHOpoHOE https://www.getaclass.ru

INEKTPUYECKOE

oje

25 | HaneHopelictBue | Mupoypox HanpsoxennocTs HanpspkéanocTh  anexTpudeckoro  mouss. | 6,5 MuH | 3anuch QopMyn v npuMepsI
u https://infourok.ru/videouroki/fizi | snexrpudeckoro nonst | JIMHUM HaNpPsHKEHHOCTH  AICKTPHYECKOTO IIPUMEHEHHUS
ommskozeiicTue. | ka nonsi. Teopema I'aycca
DnexTpuueckoe
Toe.

Hanpspxéanoctb
3IEKTPHYECKOTO
OIS,

26 | Kongencaropel. | LiameloN School DnexTpudecKas Yro Ha3bIBAIOT AJIEKTPOEMKOCTBIO, | 8,5 MuH | 3ammch (GOopMyN B IPUMEPHI
Emxocts channel/UCSpBnhP7bFOta émkocth. Konnencarop | kongencaropom; - dopmymny pacuéra TIPUMECHECHHS
TJIOCKOTO 5M4VWum-mg JJEKTPOEMKOCTH  JBYX  IPOBOIHHKOB,

KOHJIeHCaTopa. SHEPruM 3apsHKEHHOTO KOHJEHCAaTopa; -
TUNBl  COCIMHEHUs  KOHAEHCATOpPOB B
JJIEKTpUUEecKOil menmu W Qopmynsl 1S
pacyéra mapaMeTpoB B LEMH ISl KaXKIOTO
THUIA.

11 xmacc

DJIeKTPOIMHAMHUKA

1 Onexrpuueckuii | Mudoypox OnexkTpuueckuil  TOK. | YCIOBUS BO3HMKHOBEHMS 3JEKTpHueckoro | 12 MuH | 3amuch 3aKoHa U IPHUMEPHI

ToK.  YcnoBus, | https://infourok.ru/videouroki/fizi | Ycnosust Toka. HampaBnenme ®  Ccwia  TOKa. TIPUMECHEHHS
HE0OX0TUMEBIE ka CYIIECTBOBAHMSI TOKA CBo0OoTHEIE HOCHTEIH 3apsiaa.
TUTs ero DJIEeKTPUUECKUI TOK B IPOBOIHUKAX.
CYIIIECTBOBAHHUS
2 ITocnemoBarensn | MHboypox Onextpudeckne 1end. | CoeaAMHEHNE MPOBOJTHUKOB 11 Mun | 3anmuch 3aKOHA W TIPUMEPHI
oe u | https://infourok.ru/videouroki/fizi | Coennnenue TIPUMECHEHHS
TapajuieIbHOe ka TIPOBOTHUKOB
COEIMHEHUS
TTPOBOJHUKOB.
3 SJC u | HI'Y SJC VcToyHMK TOKa. DNEKTPOABIKYIIAs cuna.. | 6 MUH 3anuch 3aKOHa U HPHUMEPHI
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BHYTpEHHEE NPUMEHEHUS
conpotuBiienne | GetAClass - ®u3nka B OMbITax u
HCTOYHMKA TOKA | SKCIIEPUMEHTaX

https://www.getaclass.ru

4 3akon Oma misa | Madoypok 3axon Oma 1 monHo# | 3akon OMa 11 3aMKHYTOH 1ien cBsi3biBaeT | 11 MuH | 3ammck 3akoHa W TIPUMEPEI
TIOJTHOM LIETIH. https://infourok.ru/videouroki/fizi | menu cumry Toka B menw, OJC wu mosHOE MIPUMECHEHHS

ka COTIPOTHBJICHUE TICTIH.

5 Onextpuueckuii | Madoypox DNEeKTPOIU3 DNEKTPUUECKUN TOK B JICKTPOIHMTAX. 3aKOH | 7 MUH IIpocmoTp, obcyxnenune
TOK B | https://infourok.ru/videouroki/fizi ®Dapanes 4715 DJIEKTPOIIN3A. MIPUMECHEHHS
JNEKTPOJIUTAX. ka
OnexkTponus u
€ro NpUMEHEHHeE.

6 Onexrpuueckuii | Mudoypox OnexkTpuueckuil TOK B | DJIEKTpUYECKMH TOK B MOJYyNpoBOAHMKaxX. | 6,5 muH | IIpocmortp, o0cyxneHue
TOK B | https://infourok.ru/videouroki/fizi | momxynpoBomHHKax [ToxynpoBoTHUKOBBIE TPUOOPBHI. IIPUMEHEHHUS
MoJynpoBotHUK | ka
ax.

DnexTpudecKas
TIPOBOANMOCTD
TIOTYIPOBOIHHUK
OB IIpH HATUYUH
puMecen

7 [omynpoBoguauk | Uudoypox IomynpoBomHuKOBEIH | CBOWMCTBO p-n- Mepexo/a U UX MPUMEHEHHe | 7 MHH ITpocmoTp, obcyxnenune
u p- u 1- TunoB. | https://infourok.ru/videouroki/fizi | nmmox. Tpanzucrop IIPUMEHEHHUS
[MomynpoBonnuk | ka
OBBII1 WO,

TpanzucTop

8 Onexrpuueckuii | Mudoypox OnexTtpuueckuil Tok B | ['a3oBble pa3psasl. Bunsl ra3oBbix pa3psaoB | 9 MuH IIpocmortp, 3aIl0JIHEHUE
ToKk B rasax. | https:/infourok.ru/videouroki/fizi | razax TaOIHIIBI
ITna3ma. ka
T"asoBbIe HI'Y
paspspl. GetAClass - @usuka B onbiTax v | KopoHHBIN paspsm u 4,5 muH

9KCTIEPUMEHTaX OTHH CBSITOTO DIIbMa
https://www.getaclass.ru

9 Onextpomarautr | HI'Y Koneb6arenpHbrit KonebarenpHbIi KOHTYp. | 5 MUH IIpocmoTp, 3armch
HbIE KOJIeOaHUs GetAClass - ®usnka B ONBITaX U | KOHTYD DneKTpOMarHuTHbIE KojieOanus. Y paBHeHNE OTIpE/ICIICHUS B YCIOBHUI

SKCTIIEPUMEHTAX Pe3onanc B | rapMOHUYECKHNX KojeOaHui
https://www.getaclass.ru/ KoJyiebaTeTbHOM
KOHType 4 MuH

10 | OtkpsiTHE HI'Y OneKTpoOMarHuTHast MarHuTHbIH MOTOK. 3akoH | 5 MUH 3anuce 3aKOHa U MPUMEPHI

anexktpoMarHutH | GetAClass - ®du3nka B ONbITaxX U | MHAYKIHA JIEKTPOMAarHUTHONH WHAyKuuu. [IpaBuio NPUMEHEHUS

Ol  MHIYKUUU.

OKCIICPUMCHTAX

Jlenna. BuxpeBoe anexkTpuueckoe nojie
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OnbITHI https://www.getaclass.ru/
®dapagest.

11 CaMOWHIYKIHS HI'Y CaMOWHYKIHS WnanyktnBHOCTh. CaMOMHIYKIMA. DHEprus | 4 MUH IIpocmoTp, 3aInch
GetAClass - ®us3nka B ombITax U MarHUTHOTO TI0JISI TOKa OTIpEe/ICIICHNUS B YCIOBHI
9KCIEPUMEHTAX
https://www.getaclass.ru/

12 | Karymka wu B | HI'Y Karymka Karymka ~ WHIYKTHBHOCTH B memnu | 4,5 MuH | 3amuch 3aKOHa W TIPUMEPHI

mernu GetAClass - ®u3mKa B ONMBITaX W | MHIYKTHBHOCTH B IIEMHU | IIEPEMEHHOTO TOKa. ComnpoTuBieHue MIPUMECHEHHS
TIEPEMEHHOTO 9KCIEPUMEHTAX TIEPEMEHHOTO TOKa nAeaIbHON KaTyIIKH HHIYKTHBHOCTH. 4 MuH
TOKa https://www.getaclass.ru/ WNupykTuBHOE
COIPOTHBIICHHUE
13 Konpencarop B | HI'Y Konpencarop B nenu | Kongencatop B Lenu NEepeMEHHOro TOKa. | 4 MMH 3anuce 3aKOHa U MPUMEPHI
e GetAClass - ®u3nka B ONMbITaX U | MEPEMEHHOTO TOKA EMKocTHOE cOnpoTHBIICHHE MIPUMCHCHHUS
MIEPEMEHHOTO IKCICPUMECHTAX EmkoctHOE 3MuH
TOKa https://www.getaclass.ru/ COTIPOTHBIICHHUE
14 | DnexTpoMarHur CsoiicTBa ONEeKTPOMArHUTHBIE BOJIHBI U UX CBOWCTBA. | 4 MUH IIpocmotp
HBIC BOJTHBL. 3JIEKTPOMATrHUTHBIX
DKCTIepUMEHTAT BOJIH
BHOE
oOHapy keHHe
15 3aKoHBI HI'Y [louemy yron magenms | 3akoHBI OTpaxeHus cBera. lloctpoenme | 10,5 3anuch 3aKOHA W TPHUMEPHI
OTpaXKCHHS GetAClass - ®u3nKa B OIBITaX W | PaBEH YIIIy OTPaKEHUS | M300pakeHUH B IUIOCKUX 3epKajlax MHH MIPUMECHECHHS
CBeTa. 9KCIEPUMEHTAX
Ioctpoenue https://www.getaclass.ru
H300pakeHNs B
3epKayax.
16 | Uarepdepenuust | HI'Y Wnrepdepenums B | Untepdepentms BonH. UWuHTepdepenums | 3,5 mun | IIpocmotp, 3aIHCh
BOJIH GetAClass - ®u3nka B ONBITaX U | TOHKUX IUICHKAX cBeTa YCNOBHS MaKCUMyMa M MUHUMYMa | 8 MUH ONPEEIICHUS U YCIOBHIA
IKCICPUMCHTAX OCBEIIEHHOCTH .
https://www.getaclass.ru/ WuTepdepenmust cBera
Ha JIBYX IIEJSIX
17 Hucnepcus u | HI'Y Hucnepcus n criektpsl | Jucnepcus cBera. CrieKTphl TOTJIOMICHUS U | 4 MUH IIpocmoTp, 3aIncCh
TOTJIOLIEHNE GetAClass - ®u3nka B ombITax U | CBETA H3ITY9ICHUS OTIpEe/ICIICHNUS B YCIOBUI
CBeTa. 9KCIEPUMEHTAX
Hucniepcuonnsnii | https://www.getaclass.ru/
CIIEKTp.
CIIeKTPOCKOTI.
18 | HDudpaxims GetAClass - @usuka B onbitax u | Judpakums cBera Judpakmus ~ cBera. Ocobennoctu | 7,5 mun | IIpocmortp, 3aImch
CBCTa IKCICPUMCHTAX mudpaknuu. [IpupoaHbie sBICHUS OTIPE/ICIICHUS U YCIOBHUI

https://www.getaclass.ru/
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19 | dudpakouonnas | GetAClass - ®usuka B onbitax U | JAudpakunonnas Judpaxkunonnas peuierka. VYcnosust | 4,5 mun | 3anuchk GOpMya U NPUMEPHI
pemieTka. 9KCTIEPUMEHTAX pemieTka MaKCHMyMa U MHUHHMYMa OCBEIICHHOCTH MIPUMEHEHUS
Pemenne 3amau https://www.getaclass.ru/
CrenpaiibHasi TEOpHsi OTHOCHTEIBHOCTH
20 | DOnementsl CTO | LiameloN School IoctynaTst CrenpanpHas Teopuss OTHOCHUTENBHOCTU | 9 MUH 3anuce 3aKOHOB
channel/UCSpBnhP7bFOta cneruaipHoil  Teopuu | (CTO) - ¢dusnyeckas Teopus,
SM4VWum-mg OTHOCHUTEIIbHOCTH paccMaTtpuBaroias MIPOCTPAHCTBEHHO-
BpPEMCHHBIE 3aKOHOMEPHOCTH,
CIIpaBEIUBBIC I JIIOOBIX (PU3NIECKUX
MIPOLIECCOB.
KBantoBas ¢pusuka. duszrka aToMa 1 aTOMHOTO sipa (25 4acoB)
21 DoToHBI Hndoypox ®oronsl. ['unoresa Jle | B coBpemenHoii pusnke potoH - 310 ogaa u3 | 10 mun | IIpocmotp
https://infourok.ru/videouroki/fizi | Bpotis 2JIEMEHTaPHBIX YaCTHII.
ka
22 | ®oroaddext LiameloN School dotoaddekr SIBneHrie  BBIPBIBaHHS ~ JJIEKTPOHOB W3 | 8 MUH 3anuch 3aKOHOB,
channel/UCSpBnhP7bFOta5M4V BEILECTBA TOJ JACWCTBUEM CBETa.. 3aKOHBI BBITIOJTHEHUE
Wum-mg ¢dororddexrra TPEHUPOBOYHBIX 3aJaHUI
23 Iocrynats! bopa | LiameloN School KganToBble moctynatsl | Mozens aroma Pesepdopna. 9 Mun 3anuce NocTyJaToB
channel/UCSpBnhP7bFOta Bopa Ioctynats! Bopa.
SM4VWum-mg
24 | Kopnyckynsipao- | Uudoypox JlaBneHue cBeTta KopnyckymnsipHO-BOTHOBOM nyamusm. | 11 mun | IIpocmotp
BOJTHOBOI https://infourok.ru/videouroki/fizi Jasnenue ceera. Ombiter 1. H. Jlebenera u
Jyaau3M. ka C. U. BaBunosa.
JlaBneHue cBera.
25 OTKpBITHE LiameloN School PannoakTHBHOCTH PamnoakTUBHOCTS. 9 MuH IIpocmoTp
paguoaktuBHOCT | channel/UCSpBnhP7bFOta M3oromst Anbda-, 6eTa-, TaMMa U3ITydeHUSI.
u SM4VWum-mg
26 | 3akoH ITepuon mosypacnaga. | PannoakTHBHOCTE. 3aKOH paguOaKTHBHOTO | 6 MUH 3anuch 3aK0HA, BHITIOTHEHHE
PagroOaKTUBHOTO 3aKOH paJHOaKTUBHOTO | pacraja. TPEHHPOBOYHBIX 3aJaHNI
pacnaza pacnazga
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